_ STATE OF WEST VIRGINIA _ )
'DEPARTMENT OF HEALTH AND HUMAN RESOURCES

Rocco S. Fucillo
Cabinet Secretary

Earl Ray Tomblin ENVIRONMENTAL PROGRAMS x |

Governor
February 8, 2013

To:  Accrediting Authorities : '
(EPA Region lIl and FDA-LPET) . _ ) '

From: Thomas L. Ong, HHR Program Managg/rA :
Associate Director of Environmental P;.o rams

RE: Personnel Changes

This letter is to officially inform you of the. foIIoWing personnel ‘changes within the
Environmental Microbiology (Drinking Water and Grade A Dairy) Laboratory:

» Effective January 16, 2013, Microbiologist Christopher B. Smith, Laboratory
Certification Officer (Drinking Water Microbiology Program), terminated his
employment with the West Virginia Department of Health and Human Resources..

> Effective February 1, | was re-allocated to the position HHR Program Manager |I,
Associate Director of Environmental Programs, replacing Charlotte Billingsley
who had been serving in the position part-time. | plan to maintain my status asa
Laboratory Evaluation Officer in the Grade A Dairy Program. - o

If there are any questions, please do not hesitate to contact me.

[

S

BUREAU FOR PUBLIC HEALTH
OFFICE OF LABORATORY SERVICES
167 11" Avenue
' South Charleston, West Virginia 25303-1134
Phone: (304) 558-3530 : i FAX: (304) 558-2006
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On-Site Laboratory Evaluation Update Report (SDWA)

Date of Report: December 12,2012

Microbiology -

Environmental Microbiology Section
Office of Laboratory Services
Bureau for Public Health
West Virginia Department of Health and Human Services
167 11™ Avenue
South Charleston, WV 25303

Date of Assessment: September 18-19, 2012
- Assessed by
David E. Russell

Environmental Science Center
Office of Analytical Services and Quality Assurance
U.S. Environmental Protection Agency, Region III
701 Mapes Road
e Fort Meade, Maryland 20755-5350
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A. Sljmmarv: L

i

The corrective action plan dated November-16; 2012, and documentation indicating
implementation, have been reviewed. These documents were produced in-response to the EPA
report resulting from the September 18-19, 2012, on-site assessment of the Environmental
Microbiology Laboratory of the West Virginia Office of Laboratory Services. Based upon the
review no changes in the certification status of methods from that listed in the initial on-site
report are being recommended. However although four outdated SOPs have been updated in \
response to the findings, the corrective plan indicates that the revisions of the SOPs for Multi-
tube Fermentation, Heterotrophic Plate Count and Quality Control —Water Program are still in
progress. These SOP updates were originally requested by Deceémber 19,2012. Given the
number of documents and the holiday season, the fully certified status listed in this update report
will be extended until January 19, 2012 in anticipation of receipt of the additional SOPs.

In addrtlon certification for Modlﬁed Colitag (a new method requested by the Laboratory) is
' contmgent upon submission of an acceptable SOP. - Furthermore, it is noted here for the record, -
that the Laboratory no longer seeks certlﬁcatron for Membrane Filtration usmg SM9222B and

SM9221E (total and fecal coliforms).

The findings for the mlcroblology quallty system identified during the on-site were included in
the on-site report for i morgamc chemistry and are addressed in a separate update report '

The assessor appreciates the Laboratory’s positive responses to the EPA recommendatlons in the

on-site report.

B. Certification Status (Recorrtmehded by the Assessor): -

Contingent upon the submission of acceptable SOPs for the methods noted abos/e, 'the.Asse_ssor
recommends the following SDWA certification status for each of the methods listed below.

_Analyte ‘On-Site Method | On-Slteng;lﬁcatlon -
(Pfgst:i Ci‘/’/lif)os?;je) - SM 9223 Colilert C_ertiﬁed_ |
(Pfé’st:rllcce‘/’kf)‘;rer:je) SM9221B Certified
(Pf:;:r‘lci‘/’xf)‘;zﬁze) Modified Colitag * Certified |
(PIEZ;::rlrccc:e(/)Xbosrer::e) © SM922IBE  Centified
' Page 2 of 3
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. .

On-Site Certification

(HPC)

SM 9215B

Analyte ‘On-Site Method Status
Escherichia coli (E. coli) SM 9793 Colilert Certified
(Presence/Absence)
' Eséherichia coli (E. coli) P ) .
(Presence/Absence) Modified Colitag Cert1f1ed
Escherichia coli (E. coli) SM 9223 Colilert QT Certified
(Enumeration) . _
Heterotrophic Plate Count Ce rtiﬁe d

C. Assessor:

A S R

David E. Russell 12/12/12

Microbiological Assessor

Page 3 of 3
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" On-Site Laboratory Evaluation Report (SDWA)
Date of Report: October 2, 2012
Microbiology -

Environmental Microbiology Section
Office of Laboratory Services
Bureau for Public Health
West Virginia Department of Health and Human Services .
167 11™ Avenue | \
South Charleston, WV 25303 . '

Date of Assessment: September 18-19, 2012
Assessed by -
David E. Russell

~ 'Environmental Science Center
Office of Analytical Services and Quality Assurance
'U.S. Environmental Protection Agency, Region III
701 Mapes Road
Fort Meade, Maryland. 20755-5350

) J

Page 1 of 9

Freedom_0006022_0005



A. Introducﬁon:

On September 18-19, 2012, an evaluation of the Environmental Microbiology Laboratory of
the West Virginia Office of Laboratory Services, located in Charleston, was conducted to
determine the capability of the Laboratory to perform its mission as it relates to the Safe
Drinking Water Act. The Laboratory was last evaluated in September, 2009.

The Environmental Microbiology Laboratory (hereafter, the Laboratory) is currentiy
analyzing water samples for total coliforms, fecal coliforms, E. coli, and heterotrophic
bacteria using the methods shown below. It wishes to maintain certification for these
methods. ' ' '

" Rule . _ Parameter . - Method
o SM 9221B
Total Coliforms
o SM 9223 Colilert
Total Coliform Rule Fecal Coliforms  SMO2IBE
E. coli . SM 9223 Colilert -
Long-Term 2 Enhanced .
Surface Water Treatment E. coli SM.9223 Colilert QT*
Rule : :
Not Applicable Heterotrophic Bacteria v SM9215B*

*quantitative result (all other methods shown produce a presence/absence result)

In addition the Laboratory seeks to acquire certification for the method known as Modified
Colitag, a method similar to Colilert, but less expensive. Due to a lack of requests for analysis,
the Laboratory has discontinued use of the membrane filtration method (SM9222B with
SM9221E) for which it had been previously certified.

_ The assessment was conducted by Dave Russell, Microbiology Certification Officer, from
EPA Region III, Office of Analytical Services and Quality Assurance, Environmental Science
Center, 701 Mapes Road, Fort Meade, Maryland 20755-5350. In addition, Wanda Johnson,
Drinking Water Program Manager, representing the Region III EPA Water Protection Division,

Page 2 of 9
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{
1650 Arch Street, Philadelphia, PA 19103-2029, participated via teleconference.
.~ B. Personnel:

The following personnel currently analyze drinking water or source water for total
coliforms, fecal coliforms, E.coli, or heterotrophic bacteria (heterotrophic plate count).

Tom Ong . Microbiologist Supervisor
Mike Flesher Microbiologist 111

Tracey Goodson _ Microbiologist III

Carole Moore Microbiologist II
Christopher Smith Microbiologist I

The assessor wishes to thank these individuals for their cooperation'; willing assistance, and
professionalism during the on-site evaluation. All are well-qualified experienced analysts.

C. Assessment and Data Audit Procedures:

~

The equipment, analytical procedures, and quality control practices employed in the
bacteriological analyses of drinking water by the Laboratory were assessed for compliance with
the requirements of the following. ' - (.
® Manual for the Certification of Laboratories Analyzzng Drinking Water, Criteriaand \
Procedures Quality Assurance, Chapter V - Critical Elements for Mzcrobzology, 5‘h
Edition, January 2005, EPA 815-R-05-004 (CLADW)
o Supplement 1 -to the Fifth Edition of the Manual for the Certification of Laboratories
Analyzing Drinking Water, June 2008, EPA 815-F-08-006
40 CFR Part 141-143 SDWA requirements
referenced analytical methods cited above in Section A
technical SOPs
Region I1I-“musts” for Laboratory Quality Assurance Plans from Chapter 111, CLADW
(per the Region III Presurvey packages--chemistry and microbiology). (This change for
continuous improvement was adopted by the Regional State Laboratory Directors and the
EPA’s Drinking Water Program since the last on-site assessment of the WV Office of
Laboratory Services)

~ Key documents and data reviewed included the following.

demonstration of capability performance results and supporting data,

Proficiency Testing (PT) results and supporting data,

EPA’s last on-site inspection ( 9/22-23/09, report dated .10/ 15/09),

Water Bacteriological Reports and supporting data for SDWA compliance samples for

3 ' Page 3 of 9
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May 2011 and May 2012,
e the Laboratory’s 2012 certificate issued by Region III (effective J anuary 1, 2012 unt11 J
December 31, 2012).

- The Assessor also observed the sample receipt and log-in procedure, as well as, the analys1s_
of samples. A

A Data Audit focused on Water Bacteriological Reports from May, 2011 and May, 2012.
- Records were reviewed that traced results from sample log-in to the final analytical results
including related QC data. This provided a venﬁcatlon of completeness of documentanon and
the adequacy of the record keeping system o

“Findings” (see Section E) comprise procedures or practices that are not in compliance with
the Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and
" Procedures, Quality Assurance, Chapter V - Critical Elements for Microbiology, 5™ Edition,
January 2005, EPA 815-R-05-004 (CLADW), other documents cited above, or that, in the
_opinion of the Assessor, jeopardize the generation of valid data.

D. Proﬂciency Testing (PT) :-

' The Laboratory results for annual Proficiency Testing (PT) Studles were rev1ewed and are
listed below. The Laboratory seeks certification for these methods

Method - - An_a_»lyt_e'-' ~ Year/PT Study IR | _ Results g
SM9223 Colilert Total Coliforms and Ecoli{ - 2010/WS163 _ Acceptable
SM9223 Colilert Total Cbﬁfdgm_'s and E.;oli 2011 /WS174 Acceptable |
SM9223 Colilert | | Total Coliforms and E.coli’ 2012 / W5186.-. Acceptable /

SM9223 Colilert QT | E. ol 2010/WS162 | Acceptable

| sM922_3 ‘Colilert QT | E. coli o 2011/WS174 - * Acceptable

$M9223 Colilert QT ~ 'E.coli o 2012/ WS186 o " Acceptable
Page 4 of 9
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Method Analyte Year / PT Study Results
Multiples-agbzezl;g?gentation Total and Fecal Coﬁfoms ' 2010/ WS162 . ' | Acc_ept’able _
It . : //
Mu Uples';r,;’;’z"z‘;gjge“mmn | Total and Fecal Coliforms 2011 ./ WS175 " Acceptable
M e " | Total and Fecal Coliforms 2012/ WS187  Acceptable
Heterotrophic; Plate Count .o . . :
SM9215B (Pour Plate) Heterotrophic Bacteria 2010/ WS162 | Acceptal?le
Heterotrophic Plate Count : . o _ o .
SM9215B (Pour Plate) . Heter9troph1c Bacteria . 2011/WS174 Acccptable
. Heterotrophic Plate Count . . ' »
SM9215B (Pour Plate) | Heterotrophxc Bacteria 2012/ WS186 L Acceptable
" Modified Coiitag Total Coliforms and E.coli ~2011/WS180 Acceptable -
Modified Colitag Total Coliforms and E.coli 2012/ WS188 ' ~ Acceptable

The Laboratory is to be congratulated on the excellent record of PT sample analysis |
established over the past three years.

E. Findings: B , - )
As noted above, Findings comprise procedures or practices that are not in compliance with
the Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and .
Procedures, Quality Assurance, Chapter V - Critical Elements for Microbiology, 5 Edition,
January 2005, EPA 815-R-05-004 (CLADW), other documents cited above (Section C), or that,
" in the opinion of the Assessor, jeopardize the generation of valid data. '

1. Paragraph 8.4 (Chapter V, CLADW) lists the essential items to be captured in all analytical
records. These include the result of the analysis. Currently, when performing
presence/absence drinking water methods, the Laboratory only records on the bench sheet a
positive (present) result for total coliforms. Fields left blank indicate negative (absent)
results for total coliforms. Although it is understood within the Laboratory what the blank
field indicates, this practice does not conform with paragraph 8.4 or with general

~ conventional practice in microbiology. A result must be recorded for every test. SOPs need

Page 5 of 9
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/

to be updated to reflect this revised procedure. | (It should be noted that both positive and
negative results are recorded on the bench sheet for E. coli.)

2. Paragraph 11.3 (Chapter III, CLADW), as revised by Region III, states requirements for the
management of laboratory SOPs. Although the Laboratory has in place a recently updated
and signed SOP for Colilert (Presence/Absence) (Rev. 2.0 — 08/2012), SOPs for other
methods are substantially out of date having not been revised or updated for several years.
These include Colilert Quanti-Tray (2006), Mu1t1p1e Tube Fermentation (2000), and
Heterotrophic Plate Count (1998). Updated versions of these SOPs with signature pages
need to be prepared. N

3. Findingé concerning aspects of the drinking water microbiology quality system réported in
~ the Inorganic Chemistry and Laboratory Quality System Report (2012) are hereby referenced
., and incorporated into this report.

F. Recominelliatioxg

The following remarks are offered as suggestions to help improve the quality and integrity of
the data the Laboratory generates.

It is requested that the laboratory provide feedback (“pros” and “cons”) on the following
suggestions offered in the spirit of continuous improvement:

1. Both paragraph 6.3.1 and the Federal Register (40 CFR 141.21(f)(3) footnote 2), in regard to
the collection of drinking water samples from distribution systems, state, “Systems are
encouraged but not required to hold samples below 10°C during transit.” Accordingly, it is
recommended that distribution system samples be held below 10°C during transit and that
this condition be documented through the use of a temperature blank, the temperature of
whlch would be determined upon arrival at the 'Laboratory and recorded.

2. According to paragraph 3.15.4, “sufficient sodium thiosulfate must be added to a sample
bottle before sterilization to neutralize any residual chlorine in the water sample.” The
Laboratory currently uses sample bottles containing sodium thiosulfate in powder form. The
Laboratory should consider ways to confirm that the sodium thiosulfate contained in sample
bottles is “sufficient” to neutralize the residual chlorine present in the water sample. - One
suggestion is to routinely check (using a check box on the Water Bacteriological Report) that
the residual chlorine recorded on the report form by the sample collector is a residual : /
concentration that can be neutralized by the amount of sodium thiosulfate known to be in the o
sample bottle. According to IDEXX the pre-sterilized containers with sodium thiosulfate
contain 10-35mg of sodium thiosulfate which will neutralize a minimum of 10 ppm residual
chlorine. Laboratory staff could simply check the report form to be sure the residual chlorine _
recorded is less than or equal to 10 ppm and then check a box on the form documenting that - o

Page 6 of 9
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this procedure had been completed. Altematively, it is suggested the Laboratory use

. commercially available potassium iodide strips to test a small aliquot of the sample,
transferred to a watch glass, for the presence of residual chlorine. If present the strip will
change color indicating that the sodium thiosulfate had not been sufficient to neutralize all
the residual chlorine in the water sample. -If the sodium thiosulfate had been sufficient, no
residual chlorine would remain and the color change would not occur.  Whatever means of
performing this check is decided upon, it should be described in method SOPs or in the _
Laboratory’s Quallty Assurance Manual.

3. The Laboratory s Water Bactenologlcal Report (WBR) form captures a substantial amount of

essential information, and the Laboratory is hereby commended for steadily improving it

~ through a number of revisions. When next revised, or even prior to the next revision )
(because space on the form is currently available directly under “Laboratory Results”), it is
recommended that the Laboratory include the date and time results are read on the form. -
This information is currently documented on the laboratory bench sheet, however, it is the
only critical piece of information missing from the WBR. All other key dates and times are
currently recorded on the WBR. Addition of the date and time results are read would make
the WBR a complete record of sample collection, receipt and analysis. Currently neither the
bench sheet or the WBR captures everythmg

4. A further improvement of the Water Bacteriological Report would be to mclude the units of
the chlorine residual recorded by the sample collector. This should be added to the training
provided sample collectors with an explanation of why determining and recording the

- chlorine residual is so important (so that the lab can evaluate the sufficiency of the amount of
sodium thiosulfate added to the sample bottles prior to sample collection).

5. Although a few years ago the Laboratory significantly improved its record of thermometer
calibration by devoting one page of the log book to each thermométer--allowing anyone to
easily review the history of calibration of any one thermometer--the current record system
has moved a bit away from that simple system. Currently, one page is devoted to each
thermometer when it is in a particular location. So a single thermometer may have several
pages, each a different location. It is recommended each thermometer have one page -
devoted to its calibration and that the location of the thermometer simply be a field on the
line documenting a thermometers annual calibration.

G. Modified Colitag:

The Laboratory is also seeking certification for Modified Colitag, an EPA-approved
presence/absence drinking water method. As shown in Section D, the Laboratory has
successfully analyzed PT samples with this method for two consecutive years (2011 and 2012).
In order to obtain certification, the Laboratory needs to submit an acceptable SOP (with
signature page) and pages from logs documenting QC of media.

e
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H. Conclusions:

The Laboratory’s management and staff are to be commended for their dedication to
maintaining high standards in microbiological analysis and remaining committed to continual
improvement. In particular, the Laboratory is to be commended for the routine practice of
rejecting samples (without analysis) when necessary for the reasons listed on the Water
Bacteriological Report. The Laboratory is to be further commended for the documentation of
QC using well-designed MS Excel spreadsheet logs containing embedded formulas for routine
ccalculations and embedded automatic evaluatlons of QC data.

_ As shown in the table below certification will be recommended for all methods requested,
(except Modified Colitag as noted above) contingent upon receipt of an acceptable corrective
action plan addressing the findings in Section E.

I. Corrective Actions:

The listed findings need be addressed in the corrective action summary prepared by the
laboratory within 30 days of the receipt of the assessment report. To help speed the review and
response to the summary, please fill in the response after each listed finding in this report
and reference documentation of corrective action by number in the response). To the
degree possible, the corrective action plan and supporting documentation of implementation
should be provide in electronic format. Documentation of full implementation of all corrective
actions is requested within 60 days of recelpt of thls report (90 days from the on-site assessment
closing meeting).

J. Certlficatlon Status (Recommemied by the Assessor)

Based upon the on-site assessment and upon subm1ss1on of acceptable corrective actions to
address the findings listed in Section E, the Assessor recommends the following SDWA
_ cemﬁcatlon status for each of the following methods.

Anzlyte | | . OnSiteMethod | 0.“'5“; gﬁﬁcaﬁon
(pfé’stifﬂﬁ?gﬂie) SM 9223 Colilert o Cer_tiﬁed
(P'feost:rllcfec/)kf)osrel::e) sMoiB o Certified
é:ﬁifﬁﬁi?ﬁie) SM 922113,1_3_. | .' Certiﬁed

‘Page 8 of 9 ' -
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Analyte On-Site Method On-Sltgggilﬁcatlon
Escherichia coli (E. coli) SM 9223' Colilert Certified
(Presence/Absence) _
Escherichia coli (E. coli) SM 9223 Colilert QT Certified
(Enumeration) _ | ._
Heterotrophic Plate Count - . ~
(HPC) SM 9215B Certified -

K. Assessor:

< {(

. Russell 10/2/12
icrobiological Assessor —

Page 9 of 9
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. _ STATE OF WEST VIRGINIA
DEPARTMENT OF HEALTH AND HUMAN RESOURCES

Earl Ray Tomblin ’ ENVIRONMENTAL MICROBIOLOGY Rocco S.'i?ucillo

Governor o Cabinet Secretary

November 16, 2012

David E. Russell, Ph.D. )
U.S. Environmental Protection Agency, Region llI
‘Office of Analytical Services and Quallty Assurance
701 Mapes Road

Fort Meade, MD 20755-5350

Dear Dr. Russell,

The following is a list of corrective actions along with supporting documentation that have taken
place since the September 18-19, 2012 triennial on-site evaluation at the Office of Laboratory
Service's Drinking Water Laboratory: '

1. Paragraph 8.4 (Chapter V, CLADW) lists the essential items to be captured in all o
analytical records. These include the result of the analysis. Currently, when performing
presence/absence drinking water methods, the Laboratory only records on the bench sheet a

positive (present) result for total coliforms. Fields left blank indicate negative (absent) results for

total coliforms. Although it is understood within the Laboratory what the blank field indicates,

this practice does not conform with paragraph 8.4 or with general conventional practice in
microbiology. A result must be recorded for every test. SOPs need to be updated to reflect this

revised procedure. (It should be noted that both positive and negative results are recorded on

the bench sheet for E. coli. ) :

Response: Absents are now recorded in the bench sheets. The SOP’s reflect this. See the
Attached SOPs:  SOPEMW-002-R3.0, “Standard Methods 9223, Enzyme Substrate,

~ Colilert/Colilert18 100 mL" and SOPEMW-003-R2.0, “Standard Methods 9223 QT, Enzyme
Substrate, Colllert/CoIlIer118 Quanti Tray”.

2. ' Paragraph 11.3 (Chapter Ill, CLADW), 'as revised by Region lll, states requirements for
the management of laboratory SOPs. Although the Laboratory has in place a recently updated
and signed SOP for Colilert (Presence/Absence) (Rev. 2.0 — 08/2012), SOPs for other methods -
are substantially out of date having not been revised or updated for several years. These
include Colilert Quanti-Tray (2006), Multiple Tube Fermentation (2000), and Heterotrophic Plate
Count (1998). Updated versions of these SOPs with signature pages need to be prepared.

Response: All SOPs are undergoing a major revision. The following SOPs have been
-completed, signed and included as attachments to this response:

BUREAU FOR PUBLIC HEALTH
OFFICE OF LABORATORY SERVICES
167 11™ Avenue
South Charleston, West Virginia 25303-1134
Phone: (304) 558-3530 ~ FAX: (304) 558-2006
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EPA On-Site Evaluation Response ) o ~
November 16, 2012 '
Page Page 2 of 4.

» DCN: SOPEMW-001-R1.0, “Sample. Handling: Collection, Accessioning and Reporting”
» DCN: SOPEMW-002-R3.0, “Standard. Methods 9223, Enzyme  Substrate,
Colilert/Colilert18 100 mL” '
» DCN: SOPEMW-003-R2.0,. “Standard Methods 9223. QT, Enzyme Substrate,
Colilert/Colilert18 Quanti Tray”
> DCN: SOPEMS~007-R1.0, “Ethics and Data Integrity”
DCN: SOPEMW-004-R2.0, “Multi Tube Fermentation 100 mL & 10 x 10 mL”'; DCN: SOPEMW-
005-R1.0, “Heterotrophic Plate Count” and DCN: SOPEMW-006-R1.0, “Quality Control — Water

Program” are currently in the works and will be submitted as they are completed and signed.

3. Findings coneerning aspects of the drinking water microbiology quality system reported

in the Inorganic Chemistry and Laboratory Quality System Report (2012) are hereby referenced.

and incorporated into this report.

Response: The entire Quality System of the Drinking Water Microbiology Program is being

“over-hauled”. The findings listed in the Inorganic Chemistry and Laboratory Quality System-

Report are addressed in a separate correspondence.
F. Recommendations:

The following remarks are offered as suggestlons to heIp |mprove the quality and
integrity of the data the Laboratory generates.

It is requested that the flaboratory provide- feedback ("‘pros” and “cons”) on the following .

suggestions offered in the spirit of continuous improvement:

1. Both paragraph 6.3.1 and the Federal Register (40 CFR 141.21(f)(3) footnote 2), in
regard to the collection of drinking water samples from distribution systems, state, “Systems are
encouraged but not required to hold samples below 10°C during transit.” Accordingly, it is
recommended that distribution system samples be held below 10°C during transit and that this
condition be documented through the use of a temperature blank, the temperature of which
would be determined upon arrival at the Laboratory and recorded. .

Response: This would requrre the purchase of specral shlpplng containers and freeze packs to
accommodate hundreds of samples. It would also dramatically increase operating costs for

both the laboratory and public water supplies by increasing the postage for the added size and

weight of the new containers. At this time, it is not fiscally practical to accompllsh this.

2. Accordlng to paragraph 3.15.4, “sufficient sodium thiosulfate must be added to a sample
bottle before sterilization to neutralize any-residual chlorine in the water sample.” The

Laboratory currently uses sample bottles containing sodium thiosulfate in powder form. The -

Laboratory should consider ways to confirm that the sodium thiosulfate contained in sample

bottles is “sufficient” to neutralize the residual chlorine present in the water sample. One-

suggestion is to routinely check (using a check box on the Water Bacteriological Report) that the

S
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EPA On-Site Evaluation Response
November 16, 2012
Page Page 3 of 4

residual chlorine recorded on the report form by the sample collector is a residual concentration
that can be neutralized by the amount of sodium thiosulfate known to be in the sample bottle.
According to IDEXX the pre-sterilized containers with sodium thiosulfate contain 10-35mg of
sodium thiosulfate which will neutralize a minimum of 10 ppm residual chlorine. Laboratory staff
could simply check the report form to be sure the residual chlorine recorded is less than or
equal to 10 ppm and then check a box on the form documenting that this procedure had been
completed. Alternatively, it is suggested the Laboratory use commercially available potassium -
iodide strips to test a small aliquot of the sample, transferred to a watch glass, for the presence
of residual chlorine. If present the strip will change color indicating that the sodium thiosulfate
had not been sufficient to neutralize all the residual chlorine in the water sample. If the sodium

- thiosulfate had been sufficient, no residual chlorine would remain and the color change would
not occur. Whatever means of performing this check is decided upon, it should be descrlbed in
method SOPs or in the Laboratory’s Quality Assurance Manual

Response: Although this is a recommendation under the mrcrobiclogy report, it appears to be
a requirement under the Quality Systems Report, Iltem 1.: :

. “1. The procedures used for sample_receiving need to be documented for environmental
"~ chemistry and microbiology [Region Ilf “musts” for CLADW -5, 1.1, 11.4 &11.5]. This
needs to include:
¢ recording information in the Sample Log-in book and the Star LIMS,
e the numbering system for samples including the desrgnatron of regulated" and
- "COC" etc.;
.. checkrng and recordrng of necessary preservatlon checks and
. who is responsible (position) for these tasks.

We have implemented using Potassium lodide Strips and documenting the results. The
procedure is outlined in each method SOP. See Attached. :

3. ‘The Laboratory’'s Water Bacteriological Report (WBR) form captures a substantial amount of
essential information, and the Laboratory is hereby commended for steadily improving it through

a number of revisions. When next revised, or even prior to the next revision (because space on
the form is currently available directly under “Laboratory Results”), it is recommended that the

- Laboratory include the date and time results are read on the form. This information is currently
documented on the laboratory bench sheet, however, it is the only critical piece of information .
missing from the WBR. All other key dates and times are currently recorded on the WBR.
Addition of the date and time results are read would make the WBR a complete record of
sample collection, receipt and analysis. Currently neither the bench sheet or the WBR captures
everything.

Response: Water Bacteriological Report Forms are cdrrently being printed. This change was
not included on the revision that is currently being printed; however, it may be considered for
future revisions.

4. A further improvement of the Water Bacteriological Report would be to include the units
of the chlorine residual recorded by the sample collector. This should be added to the training
- provided sample collectors with an explanation of why determining and recording the chlorine

A
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EPA On-Site Evaluation Response
November 16, 2012
Page Page 4 of 4

residual is so important (so that the lab can evaluate the sufficiency of the amount of sodium
thiosulfate added to the sample bottles prior to sample collection).

Response: Water Babteriological Report Forms are currently being printed. This change was

included on the revision that is currently being printed. A sample of the changes being made is

demonstrated in Appendix B of DCN: SOPEMW-001-R1.0, “Sample Handling: Collection,
Accessioning and Reporting”

5.  Although a few years ago the Laboratory significantly improved its record of
thermometer calibration by devoting one page of the log book to each thermometer--allowing
anyone to-easily review the history of calibration of any one thermometer--the current record
system has moved a bit away from that simple system. Currently, one page is devoted to each
thermometer when it is in a particular location. So a single thermometer may have several
pages, each a different location. It is recommended each thermometer have one page devoted
to its calibration and that the location of the thermometer simply be a field on the line
documenting a thermometers annual calibration.

Response: This will be incorporated in the new Water Room Quality Control Book. The plan is
to further separate the common items from the Water Program and the Dairy Program such as
Balances, Pippettes, Thermometers, etc. :

The staff, administration and | would like to thank you for the positive e\}aluation report. All staff,
~myself included, learned from this experience and are constantly seeking to improve and

streamline procedures and technlques If you need additional information, please don’t hesitate .

to ask.

Sincerely,

o 2

Thomas L. Ong, HHR Program Manager |
Chief — Laboratory Certification Officer (Micro)
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Attachment # 5 B
Pre-Survey Questionnaire/Checklist & Microbiology:

Laboratory: West Virginia Department of Health and Human Resources
‘ Bureau For Public Health
| Office of Laboratory Services

_ || Mailing Address (mailing address of owner if dlfferent)

Street: 167 — 11" Avenue

City, State, Zip code: South Charl_eston, WV 25303

Audit Location (if different):

Telephone: 304-558-3530, ext 2710

Fax: 304-558-2006

E-mail: Tom.L.Ong@wv.gov

Other:

Audit Organization: United States Environmental Protection Agency

Auditors/Signatures:

Audit Date(s): Microbiology: September 18-19, 2012 .
Program Review: September 20-21, 2012

Note: Please complete and submit this questionnaire and additional requested material in electronic format.

{//4 sz L L\( P A A’ju)/o\f Teax | ?MSS&/L

‘-. (V\,A"Lg ‘ Cos e ?(‘\\l‘vww§\%/\ :__/K' l/\/,‘/ S M"\..w\,\,)\\

47 _ ' ‘—‘k\“- \-Q.;S,’LM‘-Z le_,l,\i/s h\e—»’\ .
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IL. Laboratory Administration

: (Please copy if more space is required)
Laboratory Administration

L TRAINING YEARS OF EXPERIENCE
NAME DEGREE POSITION PRESENT JOB PREVIOUS LISt Mpg:;gga?"%\&ium

(Circle One) | - MAJOR JOB
Sc.D . )

abi ) mMs Public Health .
Andrea Labik BS/BA Microbiology Director 13 Years 29 Years

Assoc.
HS
Ph.D ) .

Thomas L. Ong BgISB A Quality Assurance Officer
Assoc.
HS
‘Ph.D
Bgllg A Laboratory Contact Person : ' -7 B

Assoc. v (if different from the Director) ) / .
HS . : ey
‘ Ph.D . ' SM921BEY V.
Thomas L. Ong Ms Biology Section 16 Years 7 Years SM9223B (Coli let 7{_ i X
’ 1 (L
1

hasoc. Supervisor:_Microbiology sm 9223 BQT _—%C>

HS ) SM 9215B v~
Ph.D

MS .
BS/BA Section

Assoc. ) Supervisor:
HS

Ph.D

MS .
BS/BA Section

Assoc. Supervisor:

HS
Ph.D
MS
BS/BA
Assoc.
HS

Section
Supervisor:

Laboratoxry Personnel
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Colilet™ !

TRAINING o YEARS OF EXPERIENCE '
NAME DEGREE MAJOR POSITION PRESENT JoB | PREvious | 15T SDWAPEEEWRRENTLY
(Circle One) JOB
Ph.D ; SM 9221 B'E/ Colileut—
Michael Flesher BS’:‘ISB A Public | Microbiologist III, Laboratory 9 Years 7 Years SM 9223 B |
S’Q»‘ Y o~ Assoc Health/ Certification Officer- SM 9223 B QT
i C/L—J \ HS Biology SM 9215 B
Ph. D SM 9221 B/E~
Tracy Goodson mS Biology/ Microbiologist ITI; Laboratory 6 Years 4 Years SM 9223 B
BS/BA/RN . . .
L Assoc. Nursing . .| Certification Officer SM 9223 B QT
s (o HS : SM 9215 B
L.E.O Ph. D SM 9221 B/E
Carole Moore oo B'sw/: A Biology Microbiologist IT 3 Years 3 Years SM 9223 B
h SM 9223 B QT
P ; Assoc.
Alle -G hs SM 9215 B
Ph.D SM 9221 B/E
Christopher Smith Bgnlg A Bd. Of Microbiologist I 1 Year 3 Years SM 9223 B
Reagents/ SM 9223 B QT
/ ‘(\ D Assoc. -
AL ) ) HS Env. Tech SM 9215 B
Ph.D
MS
BS/BA
Assoc.
HS ™~
Ph.D N
MS
BS/BA
Assoc. P e
HS e
Ph.D
MS
BS/BA
Assoc.
HS
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Type in “YES” in the “Certification Requested” Column If Your Laboratory is Requesting
SDWA Certification:

Note: The areas in Red are required for primacy per CFR and either the PSL must be certified or the State’s
Drinking Water Program have commercial laboratories holding current NELAP accreditations for these analytical
areas. “Or” in the method citation column indicates an alternative. A *,” indicates both citations are required and a

indicates transfer to new media.
Please double check your “Yes”

ntries (‘“Certification Requested”). ' :

/1

Fermentation broth ‘

R

method S : LTB=»BGLB~Bfot_]3_ )
P-A Broth = BGLB Broth | SM 9221D
é-c;illerl@ Collle_g_t_l§§ ﬁéﬂM‘Byz 3'Cohlert ¢ - ?Ts “.m—?
Colisure® SM 9223 Colisure
Readycult® or Readycult or
Enzyme substrate 532 fl | ®
1nethod uorocult LMX Fluorocult LMX
5.3.2 E*Colite® E*Colite -
"w ?5?~w ;Médlfled Cohtag® » o & ‘M sMOdlfled_E:‘(Lllt.a_g_' ~ ’,7
M-Endo or LES-Endo = SM 9222.B or - {
542 | LTB, BGLB Broth SM 9222 B,C Dropping 2. 2
il : . -
Membrane filter 542 | MIMedium EPA 1604 ,
method _
5.4.2 m-ColiBlue 24@ m—Coli_Blue 24
5.4.2 Chromocult® - Chromocult
5.4.2 Coliscan® Coliscan

S SN0I71DE

Fermentation broth

method 5.2.'4 . broth |
524 A-1 broth SM 9221E (A1)

Melrbziane filver M-Endo medium = EC

metho . 5.2.4 broth SM 9222B, SM9221E
54.2 mFC SM 9222D
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T 532 7| Colilers, Colilerr189 - | 'SM 9223 Cafiiere ™. 77T Ty,
53.2 Colisure® SM 9223 Colisure
Enzyme substrate 53.2 E-Colite® E-Colite
method
53 Readycult® or Readycult or
h Fluorocult LMX® Fluorocult LMX
SM9221B,For
513 LTB, P/A broth, or SM 9221D,F or
o M-Endo = ECMUG SM 9222B, SM 9221F or
: SM 9222B,G
532 | Modified Colitag® . ", | Modified Colitag _ s 2" |7 - Yes® Y.
Membrane filter 542 | MI Medium EPA 1604
method
5.4.2 m-ColiBlue24® m-ColiBlue24
542 Chromocult® Chromécult
542 Coliscan® Coliscan
: M-Endo/LES Endo = -
2
543 NA-MU | SM 9222B,G
T [

Coliler®

| > 0333 Collae 0T
Enzyme Substrate LT | Colilert18® -~ | LT Pt 1ert9~ ezl Yes/
Method
L2 xf_‘;j‘l’jé’:;f‘li“do ” SM 9222B,G
112t mFC = NA-MUG * SM9222D,G
Membrane filter EPA 1103.1 or
74 4 .
method L wlEC SM9213D
112t Modified mTEC * EPA 1603
LT2* MI Medium * EPA 1604

Freedom_0006022_0022
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LT2¢ m - ColiBlue24® > m —.Col.iBlue24
R . ¢
112t m - ColiBlue24® ** m - ColiBlue24

SunBlate SM 4ry50

Pour plate method 5.5 . ‘; Yes
. : Ay SM 9215B (R2A) or

Multiple enzyme 55 R2A~ \x e SM 9215C (R2A)or 5, {.. bt

substrate ’) S 22N ? ! SM 9’2 15D (R2A)

"Pour plate, spread SM 9215B (R2A) or

plate, or membrane 55 RZA SM 9215C (R2A) or

filter methods SM 9215D (R2A)

534

Azide Dextrose =

method

Enzyme substrate 525 SM 92308
method o BEAA = BHI

Fermentation broth 54.4 mE = EIA SM 9230C
method ’
Membrane filter 54.4 mEl EPA 1600

' SM = Standard Methods for the Examination of Water and Wastewater, 18", 19‘h 20" and 21%.
_ edition i is.not mcluded in this listing.

- Kz
ph oy

The on-line

2 If high levels of non-E. coli total coliforms interfere with the ability to accurately enumerate E:.coli despite
additional dilutions, an alternate method should be used (i.e., SM 9222D/9222G, SM 9213D/EPA Method 1103.1,

EPA method 1603 SM 9221B.1/9221F, and SM 9223B).

3 Based on Ground water Rule. Water Supply (WS) PT study participation is required (WS as a spec1al +/- set of.

ten).

*To be performed in compliance with the Microbial Laboratory Guidance Manual for the Final Long

Term 2 Enhanced Surface Water Treatment Rule, (EPA 815-R06-006) USEPA Office of Water, February, 2006

( htip://www .epa.gov/ogwdw/disinfection/1t2/pdfs/guide_It2_microbialguidancemanual.pdf ). PT must be
quantitative. Large water systems are required to monitor cryptosporidium for 24 months but may reduce cost by
monitoring for E. coli enumeratlon for 12 of the 24 months. EPA OGWDW currently performs all certifications for

cryptosporidium.
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Quality Assurance (Please reference each item to the section # & page number of the Laboratory Quality Assurance Manual/Plan (QAP/QM). If there is a separate Mlcroblology QAPIQ
see a similar table in the Chemistry Presurvey form) Items in Yellow are “musts” |n Region 3.

J ‘ . Section &
Quality Assurance Topic (CLADW, Chapter Il Section 11) Page . Comment
Number

Liaboratory ofganization aud responsibility;(CLADW Section 11.1)

*| Include a chart or table showing the laboratory organization and lines of responsibility, including | 13-14
QA managers;

+| List the key individuals who are responsible for ensuring the production of valid measurements | 5-5 o
and the routine assessment of measurement systems for precision and accuracy (e.g., who is 10
responsible for internal audits and reviews of the implementation of the plan and |ts
requirements; quality system duties of QAO & Lab Managers)

¢ Sample custodian duties and log-in procedures 54-55
+| Reference the job descriptions of the personnel and describe fraining to keep personnel 15-16
updated on regulations and methodology, and document that laboratory personnel have 6-7

demonstrated proficiency for the methods they perform.

““Process.used.to’identify clienfs” Data.Quality Objectives: (CLADW!Section 11:2)’

*| A description of communications with SDWA customers (compliance monitoring). 57
“SOPs withi‘dates of last revision, (CLADW. Séction: 11:3). ,
*| The laboratory should maintain SOPs that accurately reflect all phases of current laboratory - 20
activities
*| Keep alist of SOPs _ 20
+| Ensure that current copies of SOPs are in the laboratory and in the QA Managers files; 20
|
*| Ensure that SOPs are reviewed annually and revised as changes are made; 20
*[ Ensure that SOPs have signature pages and revisions dated ] 20

Freedom_0006022_0024
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£

%;;Eleld samplmg procedures

-

-

-

-

. O

-

K3 -

-

The laboratory must maintain SOPs that accurately reflect all phases of current laboratory
activities; keep a list of SOPs; ensure that current copies of SOPs are in the laboratory and in
the QA Managers files; ensure that SOPs are reviewed annually and revised as changes are

20

made; ensure that SOPs have signature pages and revisions dated. (Section 11.3, p. lll-4)

:(CLADW Sectlon 1124y

Describe the process used to identify sample collectors, sampling procedures and locations,
required preservation, proper containers, correct sample container cleaning procedures, sample
holding times from collection to analysis, and sample shipping and storage conditions

41

Ensure that appropriate forms are legibly filled out in indelible ink or hard copies of electronic
data are available. See Chapters 1V, V, and VI for specific items to be included

41

Describe how samples are checked when they artive for proper containers and temperature and
how samples are checked for proper preservation (e.g., pH, chlorine residual) before analysis

54-55

Ensure that sampling protocol is written and available to samplers

54-55+

boratory, sampie receipt:and handling’
posed to flagging sample results.

III encourages a strong sample rejection policy as’

Bound laboratory note books, if used, “must’ be filled out in ink; entries dated and signed (A
secure, password protected, electronic data base is acceptable);

Store unprocessed and processed samples at the proper temperature, isolated from laboratory
contaminants, standards and highly contaminated samples and, sometimes, each other; holding
times may not be exceeded

Maintain integrity of all samples, (e.g., by tracking samples from receipt by laboratory through
analysis to disposal);

Require Chain-of-Custody procedures for samples likely to be the basis for an enforcement
action or as evidence for litigation

Specify criteria for rejection of samples which do not meet shipping, holding time and/or
reservation requirements and procedures for notification of sample originators

6.3.3 For SWTR samples and coliphage samples, sample temperature upon receipt
should be recorded. A sample that has a temperature upon receipt of >10C , whether
iced or not, should be flagged unless the time since sample collection has been less
than two hours. '

**Will update this section and forward within a
week. We received an update to our database
program in June. The new SOP addressing the
current work flow is 75% complete and will be
forwarded within a week.

Freedom_0006022_0025
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“Fistrument alibration procedures (imay reference SOP) (CLADW Section 116)

Holding time for microbiology is (must) the time from collection until placement in
the incubator. (Supplement #1, EPA 815-F-08-006, June 2008):

Quality Assurance Topic

Page
Number

Comment

Specify type of calibration used for each method and frequency of use Equipment/Reagent SOP
Describe calibration standards' s_durce, age, storage, labeling Not Addressed
7.1.6 Traceability of Calibration: Calibrations of all measurement devices must be traceable Not Addressed

to national standards whenever applicable (Section 7.1.6, p. IV-4)

7.1.3 Balances and Weights:

a. Balance range “must" be appropriate for the application for which it is to be used. Drinking
water chemistry laboratories “must’.use balances that weigh to at least 0.0001 g. The balances
‘must” be calibrated at least annually with ASTM Type |, Class 1 or 2 weights. (ASTM, 1916
Race St., Philadelphia, PA 19103) Weights meeting ASTM Type |, Class 1 or 2 specifications
“must’ be recertified at least every five years or if there is reason to believe damage (corrosion,
nicks) has occurred.

SOP — Balance Calibrations

b. Each day the mechanical or digital balance is used, a verification “must” be performed. The
verification consists of a check of a reference mass at approximately the same nominal mass to
be determined. Verifications should be done each weighing session unless it can be shown that
fluctuations in the environment do not affect the calibration. The checks and their frequency
should be as prescribed in the laboratory's QA Plan. A record of all checks should be kept and
be available for inspection.

2?7?

Chemistry Requirement

7.1.5 Temperature Measuring Devices Liquid bearing thermometers such as mercury or
alcohol thermometers‘must” be traceable to NIST calibration and verified at least annually and
whenever the thermometer has been exposed to temperature extremes. The correction factor
should be indicated on the thermometer and the date the thermometer was calibrated and the
calibration factor should be kept as prescribed in the laboratory's QA documents and be
available for inspection. The NIST thermometer “must’ be recalibrated at least every five years
or whenever the thermometer has been exposed to temperature extremes.

Equipment/Reagent SOP

Freedom_0006022_0026
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+| When an infrared detection device is used to measure the temperature of samples, the device
“must’ be verified at least every six months using a NIST-certified thermometer over the full 77? Chemistry Requirement
temperature range that the IR thermometer will be used. This would include ambient (20-30T), ) ) h

iced (4C) and frozen (0 to -5C). Each day of use a single check of the IR should be made by
checking the temperature of a boftle of water at the temperature of interest that contains a
calibrated thermometer. Agreement between the two "must’ be within 0.5C, or the device
should be recalibrated. (Section 7.1.3 p. IV-4)

“Analytical procedures (iiiay-reférence SOP) (CLADW: Section 11:7)
Cite complete method manual

.

-

Specify that the quality control procedures required by the required methods need to be followed Specified in each method SOP

“Data reduciion, validation, reporting ind verification. (may réference SOP): (CLADW Section‘11:8)
+| Describe data reduction process: method of conversion of raw data to mg/L, picocuriesiL,

coliforms/100 mL, etc : **¥Will update this section and forward within a

+| Describe data validation process (assuring data meets the customer’s data quality needs) week. We received an update to our database
: : program in June. The new SOP addressing the
+| Describe reporting procedures, include procedures and format current work flow is 75% complete and will be

forwarded within a week.

" +| Describe data verification process (assuring data reported is what was obtained)

+| Describe procedure for data corrections

+| Describe procedure for validation/verification of software and LIMS

*| The quality system needs to (must) describe the quality system for the Laboratory Information
Management System (LIMS). The following are taken as required topics to fulfill CLADW
Section 8.1, page IV-9. The QA Plan and/or SOPs need to describe the policies and procedures
used by the facility for record integrity, retention and storage:

+1 1) Define the roles and responsibility in assuring data integrity of the LIMS.

Freedom_0006022_0027
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-

2) Define the roles of other staff in monitoring the function and procedure (including
maintenance) of the LIMS. The latter should be independent of LIMS personnel, report directly
to laboratory management. This needs to include periodic audits to ensure integrity.

3) Have documented procedures and practices to verify the accuracy of LIMS raw data
including the individuals responsible for entering data.

'4) Have documented procedures for testing and quality assurance of hardware and software,

including procedures for tracking software versions and records of verifications

5) Have documented security procedures to protect LIMS data.

6) Have documented procedures for testing, inspecting and maintaining new LIMS hardware.

7) Have documented procedures to assure the retention of laboratory records that comply with
regulations (CLADW specifies record retention of at least 5 years for lab records and 6 years for
inspection records). For example, the procedures for backing up the LIMS including who is
responsible, the frequency, procedures and where this is documented.

8) Have documented listing of facility requirements for the LIMS.

pe of quality control (QC) checks and the frequency of their use.(may referénce SOP): (CLAD

W Séction 11:9)":

-

Laboratories performing analysis of drinking water under the Safe Drinking Water Act (SDWA)
are required to operate a formal Quality Control program. Laboratories “must” also have a
formal Quality Management system documented and in place. (Supplement #1, EPA 815-F-08-
006, June 2008

2

Positive & negative Controls

Each Method SOP

Precision measurements performed on HPC

Not Addressed

Field QC (field blanks, fields duplicates)

Each Method SOP

13.1 Proficiency Testing (PT) Samples )

At least annually drinking water laboratories certified for microbiological contaminants must
satisfactorily analyze a PT sample to maintain certification (40CFR
141.23(k)(3)(1),141.24(h)(17)(1)(A) and 141.89(a)(1)(i)). PT samples‘must’ be analyzed in the
same manner as routine samples. Laboratories must acquire the PT sample from a supplier
acceptable to the appropriate certification authority.

99
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The laboratory “must” be able to provide documentation to the certification authority that the
person(s) analyzing any PT sample is a laboratory employee who routinely analyzes drinking
water compliance samples. {Section 13.1, p. HI-6)

*| Initial demonstration of method capability/performance (e.g., successful QC/PT analyses) - 95
* | Qualitative identification/confirmation ) : R Each Method SOP
. ' Each Method SOP
Acceptance limits for QC checks (e.g., use of control charts, limits from reference methods, etc.)
¢ Al QC information must be readily available to auditors. (Section 7.1.2, p. [V-4) 7 89
Page Comment

Quality Assurance Topic

. Internal reviews conducted of technical operations, frequency and corrective actions 10

+| Internal reviews done by management to assure the quality system is effective and appropriate. | 81-86

..Preventive. maintenance pfdce&ilresﬁahdf's'éhédiil‘e:s?f(CLiADWfS“ééhonQ B Ry
*| Describe location of instrument manuals and schedules and documentation of routine 93
" | equipment maintenance
+| Describe availability of instrument spare parts in the laboratory 93
¢| List any maintenance contracts in place : 93

“Correctivé action; contmgencles (CLADW Section' 11: : s
+| Describe corrective actions upon obtaining unacceptable results from analy3|s of PTsamples [ 95,99 | |
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-

L]

“Record Keeping procedures - (CLADW. Section 11.13) .

and from internal QC checks including ‘root cause analysis”

Name persons responsible for the various corrective actions

95,99

Describe how corrective actions taken are documented (implementation)

95,99

: ,.89

compliance samples and .PT samples. (Section 8.5, p. IV-8)

Describe procedures and documentation of those procedures; .

List length of storage, media type (electronic or hard copy) 89
Describe security policy of electronic databases 91
Al electronic data should have software support so it may be regenerated 91
QA Plan must describe policies and procedures to keep thorough and accurate records, records | 89
integrity and retention/storage. Compliance monitoring data must be associated with thorough

and accurate records. (3.1)

If samples are expected to become part of a legal action, chain of custody procedures must be | 75
used (See Appendix A). (Section 8.1, p. IV-8) :

Laboratory must maintain easily accessible records for 5 years. (Section 8.2, p. IV-8) 89
Adequate information must be available to allow the auditor to reconstruct the final results for 89

ata Integrity/Ethics (CLADW Supplement 4, EPA 815:F-08:006; June 2008)

Ethics policy

**Will forward this section prior to on-site.
SOP is under review.

Ethics training (including examples of ethical and unethical procedures and fraud detection
technigues) )

Ethics program (e.g., reporting procedures if suspected unethical procedures)

Laboratories “must’ have an ethics policy and implement-a fraud detection and deterrence
policylprog@m, including use of data validation and verification techniques.

If a laboratory employee suspects that fraudulent behavior is occurring, they “must” follow
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reporting procedures established by their State; States should communicate these procedures
to their laboratories. States “must” also advise laboratories as to the appropriate State point-of-
contact should they have further questions related to suspected fraud. (Supplement #1, EPA
815-F-08-006, June 2008)

Additional Suggestions:
* Page numbers of quality sysfem documents should be of the type “page x of y”.

* QA Plan/Manual (QAP/QAM) needs a reference section to list SOPs .

* The QA documents have revisions and typed names of those reviewing/approving. It is suggested that an “effective date” be added and that signatures be included to fully

document approval/s.

Additional Information:

A. Please complete the following table indicating the approximate SDWA analytical workload by method:

Microbiology ‘ Appx. # Samples/Yr. Appx. % of Lab Workload/Yr.
Method - -
SM9223B 5900 - ) 57%

/

——

Ex. 5 - Deliberative

B. Are drinking water samples, which are not SDWA compliance samples, analyzed with the same procedures and QC checks
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as samples required by SDWA? YES, with the exception of holding time. We will analyze samples from private household wells up
to 48 hours from collection.

C. Please provide the fo]lowing documents (if possible in electronic format):
1. Most current version of the laboratory quality manual and SOPs that apply to microbiological analyses. If these have

previously been forwarded to EPA, indicate the revision # and effective date.

2. The laboratory reports, PT provider reports and supporting anal\ytical data for all WS PT studies over the last three
years for each method that will be reviewed during the on-site (scope of SDWA certification).

D. Please complete the attached checklist from the drinking water certification manual.
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Element - | Number | Yes | No| NA | Comments

1. PERSONNEL

Supervisor/Consultant S 1.1

Does the supervisor of the microbiology laboratory B X |
have a bachelor’s degree in microbiology, biology, or L/
equivalent?

Has a supervisor with a degree in a subject other than
those listed above had at least one college-level
microbiology laboratory course in which
environmental microbiology was covered?

\><

In addition, has the supervisor had a minimum of two ‘ X |
weeks training at a Federal or State agency or A
academic institution in microbiological analysis of
drinking water or 80 hours of on-the-job training in
water microbiology at a certified laboratory, or other
training acceptable to the State or EPA?

If a supervisor is not available, and a waiver has not ’ : X |
been granted as per Section 1.3, is a consultant with I'd
“|Ithe same qualifications substituted? '

>

Can the .laboratory document that the consultant is
acceptable to the State, and present on-site frequently - S
enough to satisfactorily perform a supervisor’s duties?

Can the laboratory supervisor demonstrate that all X /
laboratory personnel have the ability to satisfactorily v’
perform the analyses to which they are assigned? '

Can the laboratory supervisor demonstrate that all data X 4+
reported by the laboratory meets the requlred quality
assurance and regulatory criteria?

Analyst (or equivalent job title) 1.2
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Element

Number

Yes

No

NA

Comments

Does the analyst have at least a high school education,

milk or food microbiology, training in microbiological
||lanalysis of drinking water acceptable to the State (or
EPA), and a minimum of 30 days on-the-job training
under an experienced analyst?

a minimum of three months bench experience in water,

Has the analyst demonstrated acceptable results on
unknown samples before analyzmg compliance
samples?

Waiver of Academic Training

1.3

Has the certification authority waived the need for the
above specified academic training for highly
experienced analysts in this laboratory?

Has the certification authority waived the need for the
above specified training for supervisors of laboratories
associated with drinking water systems that only
analyze samples from that system?

If yes to either of the above, does the laboratory have a
copy of that written and signed waiver avallable for
inspection?

Personnel Records

- 11.4

Does the laboratory maintain personnel records on
laboratory analysts that include academic background,
|Ispecialized training courses completed, and types of
microbiological analyses conducted?

2. LABORATORY FACILITIES

Does the laboratory have facilities that-are clean and

and minimize traffic flow through the work areas?

temperature and humidity controlled, and with /|
adequate lighting at the bench tops?
IDoes the laboratory maintain effective separatlon of )1(/ '
incompatible testing areas?
Does the laboratory control access where appropriate, X |-
'
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Element Number | Yes No NA Comments o
. v 3 !
Does the laboratory ensure that contamination does not X 4/
adversely affect data quality?
— 7
Does the laboratory have bench tops and floors that are X 4
easily cleaned and disinfected? p
. /

Does the laboratory have sufficient space for ' XV
processing samples; storage space for media,
glassware, and portable equipment; floor space for
stationary equipment; and areas for cleaning glassware
and sterilizing materials? _ _ p
Does the laboratory have provisions for disposal of | xY
mlcrob1olog1cal wastes? '
3. LABORATORY EQUIPMENT AND SUPPLIES}_ :
Does the laboratory have the equipment and supplies : X /
needed to perform the approved methods for which /
certification has been requested? * :
pH meter ; ié _ 3.1
Are accuracy and scale graduations within 0.1 units? |3.1.1 X V/_’_,_.

: ~ g
Are pH buffer aliquots used only once? 3.1.2 XY
Are electrodes maintained accbrding_to the 3.13 X"// '
manufacturér’s recommendations? ' '
QC Are pH meters standardlzed before each use - 314 X // 2 ’ibd'fv_\
period with pH 7.0 and either 4.0 or 10.0 standard : A ,_{ 72 (»
buffers, whichever covers the desired pH of the media . e Ot
or reagent?
QC Areboth thé date and buffers used recorded ina ,X‘//"
logbook along with the analyst’s initials? _ ' '
QC Is the pH slope recorded monthly, after 13.1.5 XL- | .
calibration? < , e '

: 7
QC If the pH meter does not have a feature to 3.1.5.1 t X"
“[lautomatically calculaté the slope, but can provide in

the pH in millivolts, is the formula in Section 3.1.5.1
used to calculate the slope?

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

Ex. 5 - Deliberative

Element , Number | Yes [ No [ NA | Comments
T{ "
QC If the slope is below 95% or above 105%, are the |3.1.5.2 X L
manufacturer’s instructions followed for.meter or (/ _ '
electrode maintenance and general cleaning?
QC Are commercial pH buffer solutions dated when |3.1.6 )‘(// '
received and when opened? -
QC Are pH buffer solutions discarded by the X L
expiration date? ' v
||Balance (top loader or pan) 3.2 e
Does the balance have a readability of 0.1 g? 3.2.1 X ke
Does the balance have a sensitivity of at least 0.1 g for |3.2.2 X
a load of 150 g, and 1 mg for a load of 10 g or less? '
QC Are the balances calibrated monthly using ASTM|3.2.3 X )
Class 1, 2, or 3 weights (minimum 3 traceable weights : v/
which bracket laboratory weighing needs, with a
readability of 0.1 g)?
QC Are non-reference weights calibrated every six ‘X//
months with reference weights?
QC Are calibrations recorded ina logbook with the X - o
initials of the individual performing the calibration? v o e ’
- 7
QC Are correction values on file and used? XY
QC Are reference weights re-certified every five X //
years? ' :
QC Are darﬁaged or corroded weights replaced? X'/ e /, ¥
QC Are service contracts or internal maintenance 3.24 X‘/ =
protocols and maintenance records available? S\ U
JQC Is maintenance, calibration, and cleaning X 1. />
conducted at least annually by a qualified independent \/K/ .
technician, unless the need is modified or waived by
the certification officer? :
Temperature Monitoring Device 33

Freedom_0006022_0036



DCN: R3-QA801.4

Date: February 27,2012

Page 20 of 71

Element

Number

Yes

No

NA

Are glass, dial, or electronic thermometers graduated
in 0.5C increments (0.2C increments for tests which
are incubated at 44.5C) or less, except as noted for hot
air ovens (Section 3.6.1) and refrigerators (Section
+13.9.1)? ' '

3.3.1

Comments

Does observation of glass thermometers indicate no
separation in fluid columns?

X

N

Are only dial thermometers which can be adjusted
used? :

QC Are glass and electronic thermometers calibrated
[lannually and dial thermometers quarterly at the
temperature used, against a NIST-traceable reference
thermometer or one that meets the requirements of
NBS Monograph SP 250-23?

3.3.2

QC Are both the calibration faclc/)r and calibration
date indicated on the thermometer?

Freedom_0006022_0037
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Element

Number

Yes

No.

NA

Comments

QC s the followin'g calibration information recorded
in a QC record book? .
Serial number of the laboratory thermometer

(or other reference thermometer)
Temperature of the laboratory thermometer b
Temperature of the NIST-traceable thermometer #

(or other reference thermometer) /
Correction (or cal n) factor

ibrati
Date of check /‘8/
Analyst’s initials

Serial number of the NIST-traceable thermometer 7

QC Is the thermometer discarded if it differs by more
than 1°C from the reference thermometer? '

3.33

QC Are reference thermometers recalibrated at least
every five years?

\\\ ~

QC Is reference thermometer calibration
documentation maintained?

XH]

Ex. 5 - Deliberative

~A

QC Are continuous recording devices used to
monitor incubator temperature recalibrated at least
annually, using a reference thermometer that meets the
specifications noted in Section 3.3.2?

3.34

~ N

Incubator Unit

34

Do incubator units have an internal temperature
monitoring device and maintain a temperature
specified by the method used, usually 35 +0.5 C and
44.5 0.2 C? - '

3.4.1

For non-portable incubators, are thermometers placed
on top and bottom shelves of the use area and
immersed in liquid as directed by the manufacturer
(except for electronic thermometers)?

Ex. 5 - Deliberative Page 21 of 71

'\’-><
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Element R Number | Yes [ No | NA | Comments
When aluminum block incubators are used, do culture ' X /
dishes and tubes fit snugly? e Y
QC Is the calibration-corrected temperature recorded |3.4.2 XV/
_ \ for each thermometer being used at least twice per day
during each day the incubator is in use? ™ ! & 5. peliberative
QC Are these readings separated by at least four X b '
hours? :
QC Does the documentation include the date and X _
time of reading, temperature, and technician’s initials?
I1f a circulating water bath is used, is it equipped with a X Ve B
gable cover to ensure an incubation temperature of ' v
44.5+0.2 C?
Autoclave ' _ 3.5 -
Does the autoclave have an internal heat source,.a - |3.51 "X /
temperature gauge with a sensor on the exhaust, a V)
pressure gauge, and an operational safety valve? . S o
Can the autoclave maintain a sterilization temperature |- X |-
during the sterilizing cycle and complete an entire ' ~
cycle within 45 minutes when a 12-15 minute
sterilization period is used? . .
- _ Ex. 5 - Deliberative
Does the autoclave depressurize slowly .enough to _ X _//
ensure that media will not boil over and bubbles will '
not form in inverted tubes?

Ex. 5 - Deliberative
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Element Number | Yes | No | NA | Comments
QC Is the following information recorded each time |3.5.3 X
the 'autocla\"ua/is---used? //
Date ' '

Contents / \/

terilization time and temperature

Analyst’s initials

Total tim¢ifthe autoclave f— Ex_ 5 - Deliberative

QC Are copies of the service contracts or internal
maintenance protocols and maintenance records kept?

% v/

y

QC Is maintenance conducted at least annually?

QC Is arecord of the most recent service performed
on file and available for inspection? :

media?

) . . . g/'/— R
QC [s a maximum-temperature-registerin 3.54 X /
thermometer, electronic temperatureréadout device, or V1
Continuous recording device ggmtoclave cycle
to ensure that the proper temperature was reached?

: : va
QC Is the temperature recorded? X
QC Is overcrowding avoided? X/ ( -

-

QC Are spore strips or spore ampules used monthly )é/ b
as bioindicators to confirm sterilization? (
QC Are automatic timing mechanisms checked 355 X
quarterly with a stopwatch or other accurate timepiece L
or time signal, and the results recorded and initialed? v
Are autoclave door seals clean and free of caramelized |{3.5.6

\><

Ex. 5 - Deliberative

Are autoclave drain screens cleaned frequently and
debris removed?.

\><

Ex. 5 - Deliberative
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Element

Number

Comments

T, e

£ s porg vy

olony Counter

3.7

Is a dark field colony counter used to count
Heterotrophic Plate Count colonies?

Conductivity Meter

3.8

Are meters suitable for checking laboratory reagent-
grade water and readable in units of either
micromhos/cm or microsiemens/cm? '

3.8.1

QC Is the meter calibrated at least monthly,
following the manufacturer’s recommendations and -
using an appropriate certified and traceable low-level
standard? ' ' ”

3.8.2

QC If the meter cannot be calibrated as noted above,
is the cell constant determined at monthly intervals
using a method in Standard Methods, Section 25107

Is an in-line unit that cannot be calibrated used to
check reagent-grade water?

3.83

Refrigerator

3.9

Does the refrigerator maintain a temperature of 1°-
5°C? ' ' ‘

3.9.1

[s the refrigerator thermometer graduated in at least
1°C increments and the thermometer bulb immersed in
liquid? '

13
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Element Number | Yes | No | NA | Comments
QC On days the refrigerator is in use, and the 3.9.2 X / ’
laboratory is staffed, is the calibrated-corrected l/
temperature recorded at least once per day?
Inoculating Equipment 3.10

Are sterile metal or disposable plastic loops, wood
applicator sticks, sterile swabs, or sterile plastic
disposable pipet tips used?

nickel alloy or platinum?

Are wood applicator sticks, if used, sterilized by dry X/ 4
heat? ' :

: yd
Are metal inoculating loops and/or needles made of X/ f ,

Freedom_0006022_0042
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Element | Number | Yes [ No | NA Comments

Culture Dishes (loose or tight lids) - 13.12

Are presterilized plastic or sterlllzable glass culture 3.12.1 X

dishes used? _ Y

Is the sterility of the glass culture dishes maintained by | x }
|lplacement in stainless steel or aluminum canisters.or a- v’

wrap of heavy aluminum foil or char-resistant paper?

Are loose-lid petri dlshes incubated in a tight- ﬁttmg S 13.12.2 X
container with a moistened paper towel? v

Are opened packs of disppsablle culture dishes resealed |3.12.3 X
between use periods? ' - v

For membrane filter methods, are culture dishes of an {3.12.4 X !
appropriate size to allow the transfer of a single _ 4
membrane per plate? -

Pipets - o 3.13

liAre glass pipets sterilized and maintained in stainless 3.13.1 ' X V
steel or aluminum canisters or wrapped individually in V]
char-resistant paper or aluminum foil? ' I

Do pipets have legible markings and are they not 3.13.2 X
chipped or etched? '

Are opened packs of” dlsposable sterile plpets resealed |3.13.3 Xy
between use periods?

Are pipets delivering volumes of 10 mL or less 3.13.4 X ,/ |
accurate to within a 2.5% tolerance? ‘

Ex. 5 - Deliberative S
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Element Number | Yes | No | NA Comments
- 4

Are calibrated micropipetters used with sterile tips? 3.135 XV P
Are micropipetters calibrated annually and adjusted or | X//
replaced if the precision or accuracy is greater than -
2.5%?
Glassware and Plasticware 3.14
Is the glassware made of borosilicate glass, or other  {3.14.1° X 7
corrosion-resistant glass, and free of chips and cracks? : V]
Are markings on graduated cylinders and pipets X |~ H
legible? i
Are plastic items clear and nontoxic to X |-

‘lmicroorganisms? v
QC Are the graduated cylinders used for 3.14.2 X |
measurement of sample volumes, or other A
precalibrated containers that have clearly marked
volumes used in lieu of graduated cylinders, accurate
to within a 2.5% tolerance? -
Are culture tubes and containers containing 3.14.3 X |-
fermentation medium of sufficient size to contain v
medium plus sample without being more than three
quarters full? 1
Are tube closures made of stainless steel, plastic, 3.144 X
aluminum, or screw caps with nontoxic liners? \/ 1

" || Are.cotton or foam plugs used? X ”
Sample Containers 3.15
Are sample containers wide-mouth plastic or non- 3.15.1 X | . .
corrosive glass bottles with non-leaking ground glass v Ex. 5 - Deliberative
stoppers or caps with nontoxic liners, sterile plastic
bags containing sodium thiosulfate, or other
appropriate sample containers?
7 ;

Is sample container capacity at least 120 mL (4 0z) to /X vy / 50 w4
allow at least a 1-inch head space? ( 7 N/ TR /L
Are glass stoppers covered with aluminum foil or char-{3.15.2 X | ‘ ¢
resistant paper for sterilization? 4

Freedom_0006022_0044
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Element | Number | Yes | No|{ NA { Comments

Are unsterilized glass and pléstic bottles sterilized by |3.15.3
autoclaving or, alternatively, by dry oven for glass
bottles?

\><

Are empty containers moistened with several drops of
water before autoclaving to prevent an “air lock”

\><

sterilization failure?

If chlorinated water is to be analyzed, is sufficient 3.15.4 X -
sodium thiosulfate added to the sample bottles before - V]
sterilization to neutralize any residual chlorine in the
water sample?

Ultraviolet Lamp (if used) : 3.16

Is the germicidal unit disconnected monthly and the ~ (3.16.1 A &%’ Ex. 5 - Deliberative
lamp cleaned by wiping with soft cloth moistened with | | E . .
: Ex. 5 - Deliberative

ethanol? :
Is the longwave unit used fef fluorometric tests kept } )l(/
_ Huoromerric test3 X¢

clean? , _ //
3

\________—-"
QC Is the germicidal unit tested quarterly with a UV

light meter or agar spread plate? o

QC s the lamp replaced if it emits less than 70% of X /
its initial output or if an agar spread plate containing _ y

200 to 250 microorganisms, exposed to the UV light
for two minutes, does not show a count reduction of
99%?

Ex. 5 - Deliberative |
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Element

Yes

No

NA | Comments

4. GENERAL LABORATORY PRACTICES

Number

Are laboratory personnel aware of general and
customary safety practices for laboratories?

Does the laboratory have a safety plan available?

Does the laboratory keep a copy, and follow the
personal protection guidelines, of any material safety
data sheet accompanying the receipt of a toxic
material?

Sterilization Procedures

4.1

Does the 1ab’0ratory follow the minimum times for
autoclaving the materials listed below at 121°C?

Membrane filters and pads 10 min
Carbohydrate containing media  12-15 min'
Contaminated test materials 30 min®
Membrane filter assemblies 15 min’

- Sample collection containers 15 min
Individual glassware ' 15 min
Dilution water blank 15 min
Rinse water (0.5-11L) 15-30 min®

: except where otherwise specified by the
manufacturer 3

? time depends upon water volume per container and
autoclave load

4.1.1 -

‘N

Are autoclaved membrane filters and pads and all
media removed immediately after completion of the
sterilization cycle?

4.1.2

Is membrane filter equipment autoclaved before the
beginning of a filtration series?

413

<N
N\

If a UV light (254 nm) is used to sanitize equipment
after initial autoclaving for sterilization, are all
supplies presterilized?

4.1.4

._\><

Sample Containers

4.2

Freedom_0006022_0046
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meet the following criteria?
Conductivity >0.5 megohms resistance ~ Monthly*
or <2 micromhos/cm /

(microsiemens/cm) at 25C

Pb, Cd, Cr, Not greater than 0.05 mg/LL  Annually
Cu, Ni, Zn per contaminant. Collectively
no greater than 0.1 mg/L

Total chlorine<0.1 mg/L Monthly V]
residual*

Heterotrophic <500/mL CFU/mL* Monthly
plate count*

Bacteriological Ratio of growth rate Annually
quality of 0.8t03.0

reagent water*

*See Section 4.3.2 for footnotes

AN
NN

7

-

- DCN: R3-QA801.4 Page 30 of 71
QC Is at least one sample container selected at X |
random from each batch of sterile sample bottles, or
other containers (or lot of commercially available M
sample containers), and the sterility confirmed by
adding 25 mL of a sterile non-selective broth,
incubating at 35%0.5C, and checking for growth after
24 and 48 hours? J
QC Are these results recorded? X"
QC If growth is detected, is the entire batch XM/I
resterilized? ’ e
Reagent-Grade Water 4.3 i /
Does the laboratory only use satisfactorily tested 4.3.1 X
reagent water from stills or deionization units to
prepare media, reagents, and dilution/rinse water for
performing microbial baeterielogieal analyses?
Element Number | Yes | No | NA | Comments
C Is the quality of reagent water tested and does 1t 4.3.2 X /

Freedom_0006022_0047
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Element

Number

Yes

No

NA

Comments

Dilution/Rinse Water

4.4

Is stock buffer solution or peptone water prepared as
specified in Standard Methods, Section 9050C?

4.4.1

>

Are stock buffers autoclaved or filter-sterilized?

4.4.2

Atre these containers labeled, dated, and refrigerated?

Are stored stock buffers free from turbidity?

QC Is each batch (or lot, if commercially prepared)
of dilution/rinse water checked for sterility by adding
50 mL of water to S0 mL double strength non-selective
broth, incubating at 35 0.5C, and checking for growth
after 24 hours and 48 hours?

4.4.3

EOTR I el e

QC Are these results recorded?

QC s the batch/lot discarded if growth is detected?

Glassware Washing |

4.5

Is distilled or deionized water used for the final rinse? _

4.5.1

Is laboratory glassware washed with a detergent
designed for laboratory use?

4.5.2

QC Is the glassware inhibitory residue test performed
before the initial use of a washing compound and
whenever a different formulation, or washing
procedure is used?

4.5.3

QC Are these results recorded?

QC s each batch of dry glassware used for microbial
analysis spot-checked for pH reaction using 0.04%
bromthymol blue (or equivalent pH indicator) and the
color reaction recorded?

454

5. ANALYTICAL METHODOLOGY

Ex. 5 - Deliberative

General

5.1
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Element Number | Yes | No | NA | Comments
For compliance samples, does the laboratory use only |5.1.1 X
the analytical methodologies specified in the Total L
Coliform Rule (TCR), the Surface Water Treatment V/

Rule (SWTR), and the Groundwater Rule (GWR)?

Is the laboratory certified for all analytical methods it |5.1.2
uses for compliance purposes?

“||At a minimum, is the laboratory certified for one total
cqliforrn method and one fecal coliform or E. coli
method? '

N AN

Is the laboratory certified for a second total coliform
. /

method if one method cannot be used for some

drinking waters?

‘><1

For a laboratory that enumerates heterotrophic bacteria _ X
for compliance with the SWTR, is the laboratory ' ’
certified for either the Pour Plate Method or the V1

SimPlate method for heterotrophic bacteria?

Are water samples shaken vigorously at least 25 times |5.1.3 X
before analyzing? - ‘ v

N

QC If dilution buffer is used, does the labdratory 514 X
check the buffer volume in one dilution bottle of each %
batch or lot? : o

QC For a 90-mL or 99-mL volume, is the tolerance _ X
+2 mL?

NN

Does the laboratory analyze a 100-mL sample volume |5.1.5 X
for total coliforms in drinking water? V

Media (or defined substrate) _ 5.1.6 P

Are dehydrated media stored in a cool dry location and |5.1.6.1 X
discarded by the manufacturer’s expiration date? '

N\

Is caked or discolored dehydrated media discarded? X

Freedom_0006022_0049
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Element

Number

Yes §o

NA

Comments

QU For media prepared in the laboratory is the
following information recorded?

Date of preparation

Type of medium

Lot number : |

Sterilization time and temperature

Final pH (after sterilization)

Technician’s initials

5.1.6.2

e

N\OEN

QC For media prepared commercially is the .
following recorded for each lot?
Date received
. Type of medium
Lot number
pH verification

5.1.6.3

QC Are media prepared commercially discarded by
manufacturer’s expiration date?

N|QC Is each new lot of dehydrated or prepared
commercial medium and each batch of laboratory-
prepared medium checked before use for sterility and
" [lwith positive and negative culture controls?

5.1.64

QC Are these results recorded?

QC For laboratories using commercially prepared
media with manufacturer shelf-lives of greater than 90
days, are positive and negative controls run each
quarter, in addition to that noted above?

QC Are these results recorded?

QC For control organisms, are stock cultures
periodically checked for purity and the results
recorded, or are commercially available disks

impregnated with the organism used?

Page 33 of 71
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Element

Number

Yes

No

NA

Comments

If prepared medium is stored after sterilization, is it
maintained in the dark as follows?
poured plates 1°-5°C 2 weeks
broth in containers with 1°-30°C2 weeks
loose-fitting closures .
broth in tightly closed 1°-30°C 3 months
containers

5.1.6.5

QC. Does the laboratory perform parallel testing
between a newly approved test and another EPA-

- [lapproved procedure for enumerating total coliforms
for at least several months and/or several seasons to
assess the effectiveness of the new test for the wide .
variety of water types submitted for analysis?
Recommended. '

51.7 -

[[Does the laboratory perform the approved methods
|[tisted in this section for the TCR, SWTR, and/or
GWR?

5.1.8

Fermentation broth methods

5.2

General

5.2.1

Is the water level of the water bath above the upper
level of the medium in the culture tubes?

5.2.1.1

If a Dri-bath incubator 1s used, is the specified
temperature requirement maintained in all tube
locations used? '

5.2.1.2

\><

Multiple Tube Fermentation Technique (for detecting
total coliforms in drinking water and enumerating total
coliforms in source water) ‘

522

|[For drinking water samples, is the total sample volume

5.2.21

| Ve

Ex. 5 - Deliberative

of 100 mL used for each test?’ s
For source water samples, are at least 3 series of five  [5.2.2.2 X /
tubes each with appropriate sample dilutions used? 14

Media 5.2.23
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Element

Number

Yes | No

NA

Comments

Is lauryl tryptose broth (LTB) used in the presumptive
test and 2% brilliant green lactose bile broth (BGLBB)
in the confirmed test?

5.2.2.3.1

If lactose broth (LB) is used in lieu of LTB, has the
laboratory conducted at least 25 parallel tests between
this medium and LTB using the waters normally
tested? -

<

Has this comparison demonstrated that the false-
positive rate and false-negative rate for total collforms
using LB, is less than 10%?

Is this comparison 1nformat10n documented and the
records retained? :

Is the final pH of LTB medium 6.8 + 0.2?

Is the final pH of 2% BGLBB 7.2 + 0.2?

1lIs the test medium concentratlon adjusted to
compensate for the sample volume so that the resultmg
medium after sample addition is single strength?

5.2.23.2

>
MNAS

If a single 100-mL sample volume is used, is the
inverted vial replaced with an acid indicator
(bromcresol purple)?

\

Is the medium autoclaved at 121 for 12-15 minutes?

N

Is the sterile medium in tubes examined to ensure that
the inverted vials, if used, are free of air bubbles and
are at least one-half to two-thirds covered after the
water sample is added?

52233

Is the inoculated medium incubated at 35:+0.5C for
2442 hours?

5.2.24

If no gas or acid detected, is the inoculated medium
incubated for another 24 hours for a total incubation
time of 48+3 hours? )

Is each 24- and 48-hour tube that has growth or is gas-
positive or acid-positive confirmed using 2% BGLBB?

Ex. 5 - Deliberative

5.2.2.5
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Element

Nuimber

Yes | No

NA

Comments

For drinking water samples, is each total coliform-
positive sample tested for the presence of either fecal
coliforms or E. coli?

5.2.2.6

Invalidation of total coliform-negative samples

5.2.2.7

For drinking water samples, are all samples that

produce a turbid culture (i.e., heavy growth) in the
absence of gas/acid production, in LTB or LB,
invalidated? ' p

5.2.2.7.1

Does the laboratory then collect, or request that the
system collect, another sample within 24 hours from
the same location as the original invalidated sample?

Although not required before invalidation, does the
laboratory perform a confirmed test and/or a fecal
coliform/E. coli test on the total coliform-negative
culture to check for coliform suppression?

And if the confirmed test is total coliform-positive or
fecal coliform/E. coli-positive, does the laboratory
report the sample as such?

laboratory invalidate the sample?

If the follbw-up test is total coliform-negative, does the|

For source water samples, are all samples that produce

a turbid culture (i.e., heavy growth) in the absence of
gas/acid production in LTB or LB invalidated?

5.2.2.7.2

Does the laboratory collect, or request that the system
collect, another sample from the same location as the
original invalidated sample?

Although not required before invalidation, does the
laboratory perform a confirmed test on the total
coliform-negative culture and, if the confirmed test is
total coliform-positive, is the MPN reported?

If the confirmed test is total coliform-negative, is the
sample invalidated? ' .

Presence-Absence (P-A) Coliform Test (for detecting
total coliforms in drinking water) '

5.2.3

AN
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Ellem'ent Number | Yes [ No | NA | Comments
Medium 5231 | X+
When six-times formulation strength medium is used, |5.2.3.1.1 X |~
|is it filter-sterilized rather than autoclaved? 1

Is the medium autoclaved for 12 minutes at 121°C?  |5.2.3.1.2 X
Is the total time in the autoclave less than 30 minutes? ' , X
Are the bottles placed in the autoclave with space X |7 ’
between them? | g

Is the final pH of the medium 6.8+0.27? X A/
If the prepared medium is stored, is it maintained ina |5.2.3.1.3 | X |7 .
culture bottle at 1°-30C in the dark for no more than 3 d
months? : ,

- L
Is the stored medium discarded if evaporation exceeds : X
10% of original volume? - P
7
Is a 100-mL sample inoculated into a P-A culture 5232 | X~
bottle? y
: _ /
Is the sample/medium incubated at 35%0.5C and 5.2.3.3 X
[fobserved for yellow color (acid) after 24 and 48 hours?

Are yellow cultures confirmed in BGLBB and a fecal |5.2.3.4 X -//
coliform/E. coli test conducted? o '

Are all samples which produce a non-yellow turbid 5.23.5 X
culture in P-A medium invalidated? |~
Does the laboratory collect, or request that the system X
collect, another sample from the same location as the

original invalidated sample? 1
Although not required before invalidation, does the | X v/
laboratory perform a confirmed test on the total

coliform-negative culture and/or a fecal coliform/E. -

coli test and, if the confirmed test is total coliform-

positive, is the sample reported as such? : . v

) 9

If the confirmed test is total coliform-negative, is the yd
sample invalidated?
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Element

Number

Yes { No

NA | Comments

Fecal Coliform Test (using EC Medium for fecal
coliforms in drinking or source water, or A-1 Medium
for fecal coliforms in source water only)

5.2.4

EC Medium

5241

Is EC medium used to test a total coliform-positive
culture for fecal coliforms under the Total Coliform
Rule? '

524.1.1

a presumptive tube/bottle, or each presumptive total
coliform-positive colony (unless a cotton swab is
used), to at least one tube containing EC Medium with
an inverted vial?

Is each total coliform-positive culture transferred from |

Is EC medium used to enumerate fecal coliforms in
source water, in accordance with the SWTR?

5.2.4.1.2

When conducting a MTF test, are three sample y
volumes of source water with five or ten tubes/sample
volume used?

Is a culture from each total colifbrm—positive tube
transferred to a tube containing EC Medium with an
inverted vial?

Is EC Medium autoclaved at 121 for 12-15 minutes?

1l1s the final pH of EC medium 6.9+0.2?

Are the inverted vials examined to ensure that they are
free of air bubbles and at least one-half to two-thirds
covered after the sample is added?

™~

|I1s EC Medium incubated at 44.5+0.7C for 24+2 hours?

N

Is any amount of gas detected in the_inVerted vial of a .
tube that has turbid growth considered a fecal
coliform-positive test, regardless of the result of any

subsequent test on that culture?

7
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Number Comments

‘%} T
s
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Element

Number

Comments

— >

T, e

S

2 :
esiincubated at:
¢ 2

. =

Enzyme (chromogenic/fluorogenic) substrate tests

General

53.1

For detecting total coliforms and E. coli in drinking
water by an enzyme substrate-test;-does-the-laboratory
use one of the followin‘g;/[M\MO-MUG test (Co%f),\
Colisure test, E¥Colite test, Readycult Coliforms 100
Presence/Absence Test, Fluorocult LMX test, or

Colitag test? —

5.3.1.1

For enumerating total coliforms in source waters by an
enzyme substrate test, does the laboratory use the
Colilert test? ' ' '

If a laboratory uses a fermentation method to detect
total coliforms in drinking water, and the sample is
total coliform-positive, does the laboratory transfer the
positive culture to the EC+MUG test to detect £. coli,
but not to any other enzyme substrate test medium in

i 9 “
Section 5.37 - s

Ex. 5 - Deliberative
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Element . Number | Yes | No| NA

Comments

Media 53.1.2

Does the laboratory purchase media from a 53.1.2.1 X
commercially available source only, and not prepare L1
media from basic ingredients? : v

Are media kept protecfed from light? - . 5.3.1.2.2

XV
Is each lot of medium checked for fluorescence before |5.3.1.2.3 X
use with a 365-366-nm ultraviolet light withasix watt [+ = - | 7]
bulb? :

If medium exhibits faint fluorescence, is another lot X
used that does not fluoresce? : L

If samples plus medium exhibit color changes before |5.3.1.2.4
incubation, is the medium discarded and another lot of
medium used?

ANall

Are glass and plastic bottles and test tubes checked 5.3.1.3
before use with a 365-366-nm ultraviolet light source
with a 6-watt bulb to ensure that they do not fluoresce?

\><

AN

[f they ﬂuoresee, does the laboratory use another lot of
containers that does not fluoresce?

If a Whirl-Pak® bag is used to incubate the Colilert or |5.3.1.4 X
Colitag medium or any other medium which changes
to a yellow color to indicate a positive result, is a‘type
used that has a barrier (e.g., B01417) to prevent
gaseous emissions to other Whirl-Pak® bags durmg
incubation? .

QC If a small air-type incubator is used, are samples |5.3.1.5 X
brought to room temperature before incubation?

If a water bath is used, is the water level above the 5.3.1.6 X / J
upper level of the medium? . . 1

For E. coli testing, are all total coliform-positive 5.3.1.7 X
samples placed under a UV lamp (365-366 nm) in a )
darkened area?

Ex. 5 - Deliberative
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Element

Number

Yes

No

NA

Comments

Does the laboratory refrain from using the enzyme
substrate test to confirm a presumptive total coliform-
positive culture in a fermentation broth or on a
membrane filter?

5.3.1.8

<

Does the laboratory invalidate any sample that _
produces an atypical color change (in the absence of a
yellow color) and then collect, or request that the
system collect, another sample from the same location
as the original invalidated sample?

53.1.9

Does the laboratory use another method to test the
second sample?

Is the reference comparator provided by the
manufacturer discarded by the manufacturer’s
expiration date?

5.3.1.10

Criteria for specific media

5.3.2

For the‘Cb_iilén test, are samples incubated at 35%:0.5C
for 24-hours?

5.3.2.1

sa sample with a yellow color in the medium equal to
|[or greater than reference comparator recorded as total
coliform-positive? )

NS

Is a sample with a yellow color lighter than comparator
incubated for another four hours but no longer than 28
hours total?

>

A

Is a sample with a yellow color lighter than the
comparator after 28 hours of incubation recorded as
total coliform-negative?

<.\I><

Are coliform-positive samples that fluoresce under a
UV light marked as E. coli-positive?

For the Colilert-18 test, are samples incubated for 18
hours (up to 22 hours if the sample after 18 hours is -
yellow, but lighter than the comparator)?
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Element

Number

Yes [ No

NA

Comments

For enumerating total coliforms in source waters, does
the laboratory use the Colilert test, a 5- or 10-tube

configuration, Quanti-Tray, (é Quanti-Tray 2000 for

each sample dilution tested?

53.2.11

V \

When dilution water is used, is it either sterile
deionized or sterile distilled water, not buffered water?

QC If the Quanti-Tray or Quanti-Tray 2000 test is
used, is the sealer checked monthly by adding a dye to
the water?

53.2.1.2
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Element ' Number | Yes | No | NA | Comments

For t}(i"é"(j&liff_’gig_gést,:;éfe samples incubated at 5.3.2.6
35°£0.5°C for 24+2 hours?

If the medium changes to a yellow color, is the sample‘ \/
marked as coliform-positive? '

If the medium fluoresces under a UV light, is the
sample marked as E. coli-positive?

[EC Meditin 1-MUG (B
EX. 5 - Deliberative
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Element

Number

Comments |

I

F)
=
a

53 {3

Enterolert test (for detection of enterococci in ground
water)

Is the medium stored in the dark at 4-30C until used?

5.34.1

>
-

Is Enterolert reagent added to a 100-mL sample and

the sample/medium incubated at 41%0.5C for 24-28
hours?

53.4.2

=

[s fluorescence under a UV lamp used to indicate the

Ex. 5 - Deliberative
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.Elexhent

Comments
e -

T =y

i
i Ex. 5 - Deliberative

coliforms'in:

',4
-,
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Number

Yes

Comments

Ex. 5 - Deliberative

YRARE
3
t0:0

i :
dium incubated
T PRI I S
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Element

Number

No

NA

Comments

Ex. 5 - Deliberative
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Element Number | Yes | No| NA | Comments “ -

Ex. 5 - Deliberative
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Element

Number

NA

Comments

¢! Ex. 5- Deliberative
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Element

Comments

v

a3

Ex. 5 - Deliberative

1
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L

~
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Number

No

Comments

Ex. 5 - Deliberative
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Element

Number

Yes

No |

Comments

Heterotrophic Plate Count (for enumerating
heterotrophic bacteria in drmkmg water)

5.5

fwee— 7

Does the laboratory use the Pour P]_ate Method or'the
SimPlate Method for enufiérating heterotrophic
bacteria in drinking water and for testing reagent grade

water?

5.5.1

Ex. 5 - Deliberative

For systems granted a variance from the TCR’s
maximum contaminant level, does the laboratory use
R2A medium with a method in Standard Methods,
Section 9215 for enumerating heterotrophic bacteria in
drinking water?

Media

5.5.2

Is the final pH recorded for plate count agar pH » 'f v
17.0£0.2, R2A agar 7.2+0.2, and SimPlaté 7.2£0.2?

For the Pour Plate Method, is melted agar tempered at
44-46C in a water bath and mamtamed no more than 3
hours before pouring?

553

=

Ex. 5 - Deliberative

Is this stenle medium melted only once?

X‘\-

For the Spread Plate Method, is 15 mL of R2A
medium (or other medium) poured into a sterile petri
dish and allowed to solidify?

5.5.4

Is refrigerated medium in bottles or screw-capped
tubes stored for no longer than six months, or in petri
dishes for no longer than 2 weeks (one week for
prepared petri dishes with R2A medium)?

5.5.5

Ex. 5 - Deliberative
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Element

Number

Yes

No

NA

Comments

For countable plates of most potable water samples,
are 1.0 mL and/or 0.1 mL volumes of the undiluted
sample plated?

5.5.6

Are at leasyduplicate plat-\és prepared per dilution

tested?

For the Pour Plate Method, is the sample pipetted
aseptically onto the bottom of a sterile petri dish and
then at least 10-12 mL tempered melted agar added?

5.5.7

Is the sample and melted agar mixed, avoiding
spillage?

After the agar plates have solidified on a level surface,
are they inverted and incubated at 35%:0.5C for 48+3
hours?

Are plates stacked no more than four high and
arranged in the incubator to allow proper air
circulation and to maintain a uniform incubation
temperature? '

Does the laboratory ensure that incubator does not
have excess humidity and that the plates do not lose
more than 15% by weight during the 48 hours of
incubation?

For the Spread Plate Method, is 0.1 or 0.5 mL of the
sample (or dilution) pipetted onto the surface of the
predried agar in the plate and then spread over the
entire surface using a sterile bent glass rod?

5.5.8

<

[s the inoculum absorbed completely before
incubating?

Are the plates incubated in an inverted position at 20~
28C for 5-7 days?

||For the Membrane Filter Technique, does the filtered
volume yield between 20-200 colonies?

5.5.9

~ <]
N \ \\

Is the filter transferred to a petri dish containing 5 mL
solidified R2A medium and then incubated at 20-28C
for 5-7 days?
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Element ~ | Number | Yes | No| NA | Comments
Are plates with loose-fitting lids placed in a plastic X 1
box with a close- -fitting lid and moistened paper : K.,/
towels, and rewetted as necessary? : /
; W
Are colonies counted using a stereoscopic mlcroscope X _ x
at 10 15X magnification? : - P
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‘Element

Number

Yes

No | NA | Comments

QC s each batch or flask of agar checked for sterility
by pouring a final control plate?

For the Pour Plate and Spread Plate Techniques, are ~ |5.5.11 X /

colonies counted manually using a dark field colony e

counter?

Are only plates having 30 to 300 colonies counted, X /

except for plates inoculated with 1.0 mL of undiluted V]

sample where counts of less than 30 are acceptable? y
5.5.12 X [

QC Does the laboratory reject data if the control is
contaminated?

Ex. 5 - Deliberative

/]
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Element

Number

Comments

L3¢
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- Element

Comments
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Element

Number

Yes

QC Is a method blank (reagent water sample
containing no coliphage) analyzed to demonstrate
freedom from contamination?

Comments

For each coliphage type used, is a sterile reagent water
sample prepared and analyzed using the same
procedure used for analysis of ﬁeld and QC samples?

QC Is at least one method blank analyzed for every
spot plate used for field samples?

Positive Controls

QC Are positive controls analyzed to ensure that
stock coliphage suspensions, host bacterial cultures,
and growth media are performing properly?

QC For each coliphage type used, is a 100 mL
reagent water sample spiked with 20 PFU from sewage
filtrate or 60 PFU from a pure coliphage stock culture?

QC Is one positive control analyzed for every spot
plate used for field samples?

QC If multiple spot plates are inoculated with
samples on the same day, is a single enriched positive
control sample used to inoculate mult1ple spot plates
that day?

Matrix spikes (MS)

QC Is method performance assessed by analyzing
one set of MS samples for each coliphage type used
when samples are first received from a new ground
water source?

QC For each coliphage type analyzed, are three field
samples spiked with 1-2 PFU, with at least one out of
the three MS samples being positive for-each
coliphage type? -

QC Is one set of MS samples analyzed on an ongoing
basis after every 20" field sample for each ground
water source?
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‘Element

Comment

o vy

G

s

iphage

R TR

Watér.by:
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Element

Number

Yes

NA

Comments
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Element

Number

Yes

No

Comments
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Element ., ' Comments

5

Mam;gplkeét
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Element

NA

Comments

St
e :

RS sih AT

6. SAMPLE COLLECTION, HANDLING, AND PRESERVATION

Sample Collector

6.1

Freedom_0006022_0081
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Element Number | Yes | No| NA | Comments

Is the sample collector trained in aseptic sampling X b |

procedures and, if required, approved by the v

appropriate regulatory author1ty or its desi gnated

representative?

Sampling 6.2

Are the drinking water samples collected under the 6.2.1 X

Total Coliform Rule representative of the water ' v

distribution system?

Are the water taps used for sampling free of aerators, X //""'

strainers, hose attachments, mixing type faucets, and -V

purification devices?

Are only cold water taps used? X v

Are service lines cleared before sampling by X / '

maintaining a steady water flow for at least 2 minutes vi

or until a steady water temperature is reached? ;

Is at least a 100-mL sample volume collected, allowing X /

at least a 1-inch air space in the container to facilitate | v '

mixing of the sample by shaking?

Is a sample information form completed immediately X /, '

after sample collection? % _

If a sample bottle is filled too full to allow for proper X |

mixing, is the entire sample poured into a larger sterile /

container and mixed before proceedmg with the

analysis? -

For the SWTR, are the source water samples 6.2.2 X / ’

representative of the source of supply and collected not V1

too far from the intake point, but at a reasonable

distance from the bank or shore? .

Is the sample volume sufficient to perfonh all the tests X |-

required? 14

For the analysis of coliphage, E. coli, or enterococci ~ {6.2.3 X/ /

6.2.4 __

under the GWR, is at least a 100-mL sample volume
collected?

Freedom_0006022_0082
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Element Number | Yes | No | NA | Comments

Y
L=
T~

Sample Icing 6.3

For drinking water bacterial samples, is the sampler ~ {6.3.1
encouraged to hold samples at <10C during transit to ~-
the laboratory?

!

For source water bacterial samples, are samples held at
<10C during transit to the laboratory?

|
N

- v - Ex. 5 - Deliberative
Does the laboratory reject samples that have been X /

Ex. 5 - Deliberative iop

frozen? !

|For coliphage analysis under the GWR, are samples  |6.3.2 vl
shipped at <10C, stored at 1~5C, and not frozen? L/ /

QC For SWTR samples and coliphage samples, does |6.3.3 7% )
the laboratory record sample temperature upon _ ' C/
receipt? . ' _ -

QC Does the laboratory flag samples that have a X }/

temperature upon receipt of >1 (°C, whether iced or
not, unless the time since the sample collection is less
than two hours? . '

Sample Holding/Travel Time 6.4

For the analysis of total coliforms in drinking water, [6.4.1 X /
does the time between sample collection and A
placement of the sample in the incubator not exceed 30 _
hours? " . el

Are all samples analyzed on the day of re'ceipt? X/

Are samples received late in the day refrigerated | x |/
overnight only if analysis can begin within 30 hours of

collection? _ _

For total coliforms and fecal coliforms in surface water|6.4.2 X‘//
sources, ‘and fpr heterotrophicl)_acterig in drinking Ex. 5 - Deliberative
water, is the time from ?nﬁe colléction to placement

in the incubator less than eight hours?”

/

For coliphage analysis,\l“s‘ tm from sample 6.4.3 _ X |-
collection to placement of sample in the incubator less v/
than 48 hours?
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Element

Number

Yes

No

NA

Comments-

For coliphage analysis, is the time from sewage sample
collection to analysis of QC spiking suspension less
than 24 hours, unless re-titered and the titer has not
decreased by more than 50%?

If the titer has not decreased by more than 50%, is the
sample stored no longer than 72 hours?

For E. coli and enterococci analysis under the GWR, is
the time between sample collection and the placement
of sample in the incubator less than 30 hours?

6.4.4

Sample Information Form

6.5

After collection, does the sampler enter the following
information, in indelible ink, on sample mformat10n
form?
. Name of system (PWSS identification number if
available)
Sample identification (if any)
Sample site location
‘Sample type (e.g., a routine distribution, repeat,
raw or process, or other special purpose)
~.Date and time of collection
Analysis requested
Disinfectant residual
Name of sampler
Any remarks

Chain-of-Custody

6.6

Are applicable State regulations pertaining to chain-of-
custody followed by sample collectors and the
laboratory?

7. QUALITY ASSURANCE
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Does the laboratory have a written QA Plan prepared
and available for inspection? '

7.1

If yes and if this is separate from a chemistry QA Plan
please copy and complete the ?? Section of the
Chemistry Pre-survey plan entitled “ VILB.1

113

JOINT QA
MANUAL
WITH CHEM

Does the laboratory follow the written QA Plan?

Does the laboratory have a Standard Operating
Procedure available for review pertaining to its own
calibration of equipment or supplies?

Does the laboratory successfully analyze at least one
set of PT samples once every 12 months for each
method for which it is certified?

7.2

X /1

For methods used to test the presenée or absence of an
organism in a sample, does the laboratory analyze €ach
PT sample set using a single analytical method only?

8. RECORDS AND DATA REPORTING |

Legal Defensibility

8.1

Are compliance monitoring data being maintained by
the laboratory both thorough and accurate, and thus
legally defensible?

Does the laboratory’s QA plan and/or SOPs describe
the policies and procedures used by the facility for
record retention and storage?

If samples are expected to become part of legal action,
does the laboratory follow chain-of-custody
procedures?

Maintenance of Records

8.2

Does the public water system maintain records of
microbiological analyses for five years?

Does the laboratory maintain easily accessible records
for five years or until the next certification data audit is
completed, whichever is longer?
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Does the laboratory notify the client water system
before disposing of records so they may request copies
if needed?

Does the laboratory backup all electronic data by
protected tape, disk, or hard copy?

When the laboratory changes its computer hardware or
software, are provisions in place for transferring old
data to the new system so that data remain retrievable
within the specified time frames?

Sampling Records

83

Are all data recorded in ink, with any changes lined
through such that the original entry is visible?

Are changes initialed and dated?

Does the laboratory have the followmg sample
information readily available?
Date and time of sample receipt by the laboratory
Name of the laboratory person receiving the
sample :
Information on any deﬁ01ency in the condition of
the sample

8.3.14

Ex. 5 - Deliberative

Are samples invalidated for the following reasons?

Time between sample collection and receipt by

" laboratory exceeded
Presence of disinfectant in sample noticed, e.g.,
odor
Evidence of freezing
Use of a container not approved by the laboratory
for the purpose intended
Insufficient sample volume, e.g., <100 mL
Presence of interfering contaminants noticed, e.g.,
hydrocarbons, cleansers, heavy metals, etc.

Sample temperature exceeding the maximum
allowable

834

Xy
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Analytical Records 8.4
Are all recorded data in ink with any changes lined X |
lthrough such that original entry is visible?
x|

Are the following readily available?
Laboratory sample identification information
Information concerning date and time analysis
begins o
Name of the laboratory and a signature or initials
of the person(s) performing analysis
~ Information concerning the analytical technique
“or method used
-~ Inforthation concerning all items marked “QC”
/ Results \of the analyses

8.4.1-6

\~’_" .I X .
Preventive Maintenance

85

Ex. 5 - Deliberative

Does the laboratory maintain preventive maintenance
-||and repair records for all instruments and equipment?

Are these records kept for five years in a manner that
allows for easy inspection? .

9. ACTION RESPONSE TO LABORATORY RESULTS

Testing Total Coliform-Positive Cultures

9.1

For the Total Coliform Rule, does the laboratory test -
all total coliform-positive cultures for the presence of
either fecal coliforms or E. coli? '

Notification of Positive Results

19.2

For Total Coliform Rule, does the laboratory promptly
notify the proper authority of a positive total coliform,
fecal coliform, or E. coli result, so that appropriate
follow-up actions caii be conducted?

9.2.1

For the Total Coliform Rule, if a sample is fecal
coliform- or E. coli-positive, does the system notify
the State as soon'as it is notified of the test result, i.e.,
at the end of that day or, if the State office is closed, by
the end of the next business day?

9.2.2
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Does the laboratory base a total coliform-positive
result on the confirmed phase if the Multiple Tube
Fermentation Technique or Presence-Absence
Coliform Test is used, or the verified test for the
Membrane Filtration Technique if M-Endo medium or
M-Endo LES agar is used?

923

If a presumptive total coliform-positive culture does
not confirm/verify as such, but is found to be fecal -
coliform or E. coli-positive, is the sample considered
total coliform-positive and fecal coliform/E. coli-
positive?

Notification of Total Coliform Interference

9.3

For the Total Coliform Rule, does the laboratory
promptly notify the proper authority when results
indicate non-coliforms may have interfered with total
coliform analysis?

v
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Ex. 5 - Deliberative

_ ‘COMPLETING THE SAMPLE HISTORY - REPORT. FORM

-~

MAILING - DELIVE

1.

2.

3.

1.

.\'P”S-":-h.‘"!\)

kil

DIRECTIONS FOR BACTERIOLOGICAL SAMPLING

COLLECTING THE SAMPLE » N

Use only sterile sample bottle {urnished by State or County Health Departments. These sample bottles’
have a six month shelf life after which they must be returned to the Office of Laboratory Services for
reprocessing. .

Do not touch the inside of the bample bottle ar cap-or otherwise contaminate outfit.

Do not cofiact from a storage tank, leaky faucet, aerators, or "purifiers”. -
Allow water to run for § minutes to clean service. line hefare sameling A
D—‘wtwm < H Ex. 5 - Deliberative , . -\
Fill sampte bottle to the shoulder feaving about a 1 |n ch air space at the top. e s paiberaive §

Replace the sample botlle cap securely.

Complete all of the followmg information IN INK - make sure that all copxes are legible.

Provide the fotlowing information; : . 1 Ex. 5 - Deliberative :.
A. County of water sample origin. : ‘
B, . . .Public Supply (PWS) ID Number and name of water supply.
C. Who isto bé charged for the sample examination?
D. Coliector’s name, title, cerlification number, organization, and telephone numbei_._._..._.. .
E. To wham the final report of examination is to be mailed? (DO-NOT WRITE “SAME AS ¢
ABOVE" - This information appears in a window envelope.) -

Complete the following sample collection data:

A. _ Sample Type - Repeat Samples and Réplacemeh{ Samples must have the complete lab
number of the previous sample that they are a Repeat/Replacement tor. (Repeal samples
are for samples that were previously Total Colfiform Positive and must inciude their source:
Original Location, Upstream, Downstream or Other; Replacement Samples are for
samples that were prevnously Not Reported: Unsatisfactory., Laborato;y Accident or
invalid.)

Date and Time of sample coliection. COLLECTOR M| dlQ.T_.lN11'.U.!!l_._'J:HE.1’7‘.().FAM_._._._._._._._._._1
Give a specific description of the Sampling Point. - - - i
Is the Wefter Supply Chiorinated? Chiorine Résiduat. Ex. 5 - Deliberative :
pH. o
How the sample is to be transported to the Iaboratory and the transponat»on condition.

Moo

LASDRATORY

Samples must be sent or brought for receipt to the laboratory in time for examination during the
following hours (South Charléston Laboratory: 8:00 am to 4:30 pm, Monday thru Friday. Kearneysvitle

Laboratory: 8:00 am to 4:00 pm Monday thru Wednesday and’'8:00 am to 12:00 pm, Thursday) and

within 30 hours after collection.
Check departure schedule of mail or delivery serwce from your area and plan for collections to be
readied for shipment at that time.

Make sure postage is affixed to outer mailer.

J

ALL FIVE COPIES OF THE COMPLETED-HISTORY FORM MUST BE ENCLOSED WITH THE SAMPLE.

. SAMPLING CONTAINERS ARE THE PROPERTIES OF THE STATE AND THEIR USE. IS RESTRICTED

ONLY FOR THE COLLECTIONS BY STATE AGENCIES OR THOSE DULY AUTHORIZED BY THE STATE.

. MICROBIOLOGICAL ANALYSIS RECORDS ARE DISPOSED OF AFTER 5§ YEARS.

N Bottle Number. L 4

Ex. 5 - Deliberative

Ex. 5 - Deliberative
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ST - BENCH SHEET- MTF

Lab Sample# Code Cotlect Date Analy Date  County Name/Co Coliector Sample Loc P/A2 P/Ad Initiais/Date/Time Conf24 Confd8 EC 24 Total Fecal RDate initlals Read Time
85590 20 113172010 2/1/2010lKANAWHA [WS 162 MULT! TUBE |ND 1 v 330 4 |-V | Fel Absa-U ke | Vs v
85591 20 1/31/2010]  2/1/2010JKANAWHA WS 162 MULTI TUBE |ND 2 Al e . 3D fers | g
85592 20 1/31/2010)  2/1/2010KANAWHA |WS 162 MULTI TUBE |ND 3 -\ T e 2210 _|__-,’;"7'g\lf -\ "o ke Jony e
85593 20 /3172010  2/1/2010)KANAWHA [WS 162 MULTI TUBE [ND 4 =\ -y . ! . 23 | e {1
85594 20 1/31/2010]  21/2010}KANAWHA WS 162 MULTI TUBE |ND 5 +) |mezy-v0 +\ ) [Pes [fies ,b.q. e | S
85595 20 13172010]  2/1/2010(KANAWHA [WS 162 MULTI TUBE |ND 6 Fl |oe 23w + \ 41 [Pres [Res|an jone [Gpap st
85596 20 ‘| 1/31/2010] 2/1/2010KANAWHA |WS 162 MULTI TUBE |ND 7 -\ |me2-3me &+ 4 [Tes |avs [3-4 (i [qzi o
85597 |20 1/31/2010)  2/1/2010KANAWHA [WS 162 MULTI TUBE [ND 8 +1 (me2-1e + | Al des | e 24 e e
85598 20 113172010] 2112010l ANAWHA |WS 162 MULTI TUBE |ND 9 1 neasw + i =\ [Des A0S 13U [adu [0
85599 20 1/31/2010]  2/172010|KANAWHA |Ws 162 MULTI TUBE |ND 10 -t |- 23 |ode lqne:
N -
!
\ N )
Monday, February 01, 2010 . © GEC 2003 " Page1of1
. {
/
C )
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" ENVIRONMENTAL MICROBIOLOGY WATER
SAMPLE COLLECTION AND HANDLING =

g

Ex. 5 - Deliberative

ENVIRONMENTAL MICROBIOLOGY WATER SAMPLE
B COLLECTION & HANDLING |
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1. Introduction

Sample Handling is a critical aspect of the.examination process. Without maintaining sample
integrity, test results are meaningless. This section deals with all aspects of sample handling
for the Water Program. Discussions will be included on Sampler Training, Sample Scheduling,
Sample Collection, Transportation, Sample Accession, Storage and Disposal.

2. Training for Samplers
2.1. Water samples are received from water plant operators, district engineers, county and state

sanitarians, contracting firms, business owners and private individuals. To submit samples for
Compliance (compliance with- the Safe Drinking Water Act), and individual must have at
minimum a Class 1-D Operators License. Training is provided in the following manner:
~&  Water Plant Operators - Receive training at the Water Plant Operators Course held at the
Environmental Training Center in Ripley, WV.
e District Engineers - Receive on-the-job training.
e County and State Sanitarians - Receive training at the Sanitarian Training Course held at
N the Office of Environmental Health Services. They also receive on-the-job training.
e Business Owners - People that own establishments that have their own wells that serve
the public must receive training from the Office of Environmental Health Services,
Environmental Engineering Division.

e Contracting Firms and Priv iyiduals - Receive no formal training but are provided .
detailed instructions on thg back of fhe Water Bacteriological Report Form. '
P

3. Sample Scheduling: Water samples for compliance purposes are submitted based on schedule
setup by the Office of Environmental Health Services - Environmental Engineering Division. Other
types of water samples are not scheduled. Clients are discouraged from s'ubmitting samples on
Weekends. '

4. Sample Collection .
4.1. Water samples are to be collected only in vessels supplied by the Office of Laboratory Services.

There are two types of collection vessels used - a 4 oz. nalgene bottle that is laboratory
processed and reused and clear, disposable vessels provided by IDEXX. Only by special
permission of the section supervisor may another type of bottle be used.

4.2. Collection vessels are mailed out to clients of the Office of Laboratory Services by the
Container Section.” Collection vessels may also be picked up in person by stoppirlmg by the

4.4. After sample collection, the cteriological Report Form (EM-1) Affachment #3 1340 be

n Attachment #4.
P

laboratory. _ misEin (oo w
4.3. Sample collection must be performed as described 0 ’/ me (8024

completed as describe mgs, ,\&

5.  Sample Accession ‘ . _
5.1. 90% of samples are picked up from the South Charleston Post Office by maintenance

personnel and delivered to the General Reporting Office where the samples are sorted
according to the appropriate laboratory sections. Samples that are shipped to the laboratory
by other couriers (UPS, FedEx or DHL) are delivered to the Fiscal and Inventory Management
Section and then delivered to Environmental Microbiology. Samples are also brought in to the
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laboratory by clients and left at the front desk throughout the day. The receptionist notifies
the section each time samples are left at the front desk.

5.2. Upon receipt by the Environmental Microbiology Section the samples are sorted according to
Test Method and Sample Codes. See Attachment #10 for a list of Test Methods and Sample
Codes and Attachment #11 Test Method Chart. Sample vessels are set on top of the water
bacteriological report form (they must be kept together). A three digit number sticker is
placed on top of the sample vessel (the last three digits of the 5 digit laboratory number) and
the water bacteriological report form is stamped with the laboratory number and date
received. The water bacteriological report from is then marked with the test method, time ’/
received, initials of analysts receiving samples, analysis date and time and initials of analysts
performing the analysis. :

5.3. Water bacteriological report forms are then entered into the computer using Microsoft Access.
The following fields are entered:

e Lab Number
o Test Method and Sample Code
e County of Origin
o Date of Collection, Receipt and Analysis
e Supply
e Mailing Address
e Collector
e . Public Water Supply ID Number

ge, Special Purpose or Repeat _
5.4. Thedata base is used for printing the daily worksheets, locating samples for phone ihquiries
and compiling monthly reports. '
5.5. Water samples will not be analyzed for any of the following reasons:
e Exceeded Time (30 hours for compliance with the SDWA and samples requiring counts, 48
hours for all others) ' '
e Sample Contains < 100 mL
¢ Insufficient Information (No date and time of collection or no phone number)
o Sample contains residual chlorine
e Insufficient air space to facilitate mixing
e Unauthorized Collector
e For any samples not analyzed, a replacement sample is requested.

6. Sanigle Storage: Water samples are analyzed immediately upon sample accession unless they \are
received at 4:30 pm. Samples received at 4:30 pm are stored in a wire basket in the sliding door
refrigerator located in the Milk Room at 0.0 - 4.4°C (as long as the holding times will not be -
exceeded); unless the holding time will expire by the next morning or results are needed the next
day as in the case of a “Boiled Water Advisory”, then those sample will be analyzed up until 4:30

_ pm using Colilert 18. All samples analyzed after 1:30 pm are by Colilert 18.

7. Sample Disposal .
7.1. Excess water from water samples (sample remaining after use of 100 mL for analysis) is

collected in wax buckets and disposed of down the sink unless sewage is suspected in which
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7.2.

7.3.

7.4.

7.5.

7.6.
7.7.

case the remaining sample is left in the vessel and is taken to the Media/Glassware Section for
autoclaving . /

All multi tube fermentation tests (100 mL, 10 tube and dilutions), are taken to the
Media/Glassware Section for autoclaving and reprocessing.

Negative Colilert 100 mL samples are poured down the sink and the vessels dlsposed of inthe
hard trash.

Positive Colilert 100 mL samples have > 2mL of bleach added to them, mixed, and left
overnight, then poured down the sink and the vessels disposed of in the hard'trash.

Quanti Trays are placed into autoclave bags and taken to the back autoclave for disposal.

HPC plates are placed into autoclave bags and taken to the back autoclave for disposal.

Nalgene sample vessels are taken to the Media/Glassware section for washing, autoclavmg
and reprocessing.

MICROBIOLOGY SAMPLE FORM
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COMPLETE ALL APPLICABLE INFORMATION

7]
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Q.
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@
(o]
e
z
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X
-
-
g
X
[
e
z
=
o
O
Q.
3

USE FINE BALL POINT PEN OR TYPE

- DO NOT REMOVE THIS TAB -

R IR

ATER BACTERIOLOGICAL REPORT, [RelollIN S oI oL IIIINE
NAME OF WATER SUPPLY |
!

 ISOWAY

TOWS

o N1
JER: 1

| INDIVIDUAL HOUSE

L4 GROUND JWELL

) REPEAT DOWNSTREAM
UAREPEAT O

BOTTLE :
NUMBER' " _ .

CITYSTATESZH, ;
L ——————-

SAMPLE COLLECTION: 1AM GOl
DATE- ; ! ) INITIAL S

CHLORINATEC?
LVES UnD RESIDUAL . TOTAL TR

NG PO

SAMPLE TRANSPORYAHON SUS AL JURSR B FERE .
(S 17120 *DO NOT WRITE BELOW THIS LINE™
N0 DELWVERED: J8Y COLLECTOR L OTFR:
TRANSPORTATION CONDITION
MOGUNIGHT g 15

"0 NOT WRITE BELOW THIS LINE™

METHOD OF ANALVSIS
P ARMTS

S Aare &

SAMPLE ANALYSIS:

Abif, VBT

SINIT ai

REMARKS: J FEIGHED 3 FANED TO

et DATE REPORTED;:

LU T VAL FLR SOWA COMPUIANGE BEPCRTING ’ . DIRECTOR;
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STATE OF WEST VIRGINIA
DEPARTMENT OF HEALTH AND HUMAN RESOURCES

Earl ‘Ray Tomblin ENVIRONMENTAL MICROBIOLOGY Rocco S. Fucillo

. Governor ' : Cabinet Secretary .

November 16, 2012

David E. Russell, Ph.D. '

U.S. Environmental Protection Agency, Reglon Il
Office of Analytical Services and Quality Assurance
701 Mapes Road

Fort Meade, MD 20755-5350

Dear Dr. Russell, i
The following is a list of correctrve actrons along wrth supportmg documentation that have taken
place since the September 18-19, 2012, Itrrennral on -Site evaluation at the Office of Laboratory.
Service’s Drinking Water Laboratory: :

1. Paragraph 8.4 (Chapter V, CLADW), lists the essential items to be captured in all
analytical records. These jinclude; the result of the anaIyS|s Currently, when performing
presence/absence drlnklng water methods the Laboratory only records on the bench sheet a
positive (present) result for, total colrform? Fields left blank indicate negative (absent) results for
- +total coliforms. Although it is 'understood within the’ I.'aboratory what the blank field indicates,
- this practice does not conform with paragraph 8.4 or with general conventional practice in
‘microbiology.~A result must be recorded for every test. SOPs need to be updated to reflect this
revised précedure. (It should be noted that both positive and negative results are recorded on
t?eﬁc_h sheet for E. coli. ) SOPEMWL002-R3.0;'Sé¢ct11.2.5, Pg 30-31 / SOPEMW-

003-R2.0; Sect 11.2, Pg 38-43 _

\/Response: Absents. are now recorded in the bench sheets. The SOP’s reflect this. See the
Attached SOPs:.. SOPEMW-002-R3.0,,.“Standard Methods 9223, Enzyme Substrate,
Colilert/Colilert18 .100° mL" and 'SOPEMW-003-R2.0, “Standard Methods 9223 QT, Enzyme i
Substrate Colllert/Colllert18 Quant/ Tray".

2. Paragraph 11 3 (Chapter lil, CLADW), as revised by Region Ill, states requirements for
the ma agement of laboratory SOPs. Although the Laboratory has in place a recently updated |
. and_signed SOP for Colilert (Presence/Absence) (Rev. 2.0 — 08/2012), SOPs for other methods
e/ substantially .out of date.having:not. been.revised. or .updated for several years. These
include Colilert Quanti-Tray (2006), :Multiple: Tube Fermentation (2000), :and Heterotrophic.Plate
. \/ Count (1998).: Updated versions of these SOPs with signature pages need to be prepared.

Response:.. ;All. SOPs are. undergoing. a..major revision, . The foIIowmg SOPs have been
completed signed and:included as. attachments to this response C e R Ca

. e [N n N e ! . .
ine B Y R VAN R TAR PR .;:;.; b v e ok gy .,.,,: S o S T

e G e e "BUREAU FORPUBLICHEALTH R B
el Conkt o atheein 6 OFFICE'OF LABORATORY s‘ERVICEs R L L
iy ] BTN G S PR PR N Hl67ill“‘Avenue T ST ST AT LTI R IR O
"'-'.\ ERTTE “.;.'_'555._-;5,!__‘3 South Charleston, West Vlrgmla 25303 1134 . . |.. T T R T TN
Phone: B04) 3383830 [l bt b e g s FAX (304) 558:2006
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EPA On S/te Eva/uat/on Response o
N9vember 16, 2012

age Page 2 of 4
/ DCN: SOPEMW-001-R1.0, “Sample Hahdling: Collection, Accessioning and Reporting”

>
» DCN: SOPEMW-002-R3.0, “Standard Methods 9223, Enzyme Substrate,
~ Colilert/Colilert18 100 mL” _ '

/

Ex. 5 - Deliberative

DCN:  SOPEMW-003-R2.0, “Standard Methods 9223 QT, Enzyme Substrate,
Colilert/Colilert18 Quanti Tray” - - .

» DCN: SOPEMS-OO?-R1._0, “Ethics and Data Integrity”

e

DCN: SOPEMW-004-R2.0, “Multi Tube Fermentation 100 mL & 10 x 10 mL"; DCN: SOPEMW-
005-R1.0, “Heterotrophic Plate Count” and DCN: SOPEMW-006-R1.0, “Quality Control — Water
Ware currently in the works and will be submitted as they are completed and signed.
Findings concernlng aspects of the drinking water microbiology quality system reported
h the Inorganic Chemistry and Laboratory Quality System Report (2012) are hereby referenced

'Twand incorporated into this report. -

Addressed in Quality System Report

Response The entire Quality System of the Drinking Water Microbiology Program is being
“over-hauled”. The findings listed in the /norganic Chemistry and Laboratory Quality System
Report are addressed in a separate correspondence.

F. Recommendations:

The following remarks are offered as suggestlons to help improve the quality and
integrity of the data the Laboratory generates.

It is requested- that the laboratory provide feedback (“pros” and “.cons”) on the following
suggestions offered in the spirit of continuous improvement:

1. Both paragraph 6.3.1 and the Federal Register (40 CFR 141.21(f)(3) footnote 2), in
regard to the collection of drinking water samples from distribution systems, state, “Systems are
encouraged but not required to hold samples below 10°C during transit.” Accordingly, it is
recommended that distribution system samples be held below 10°C during transit and that this
condition be documented through the use of a temperature blank, the temperature of which
would be determined upon arrival at the Laboratory and recorded.

Response: This would require the purchase of special shipping containers and freeze packs to
accommodate hundreds of samples. It would also dramatically increase operating costs for
both the laboratory and public water supplies by increasing the postage for the added size and
weight of the new containers. At this time, it is not fiscally practical to accomplish this. '

2. According to paragraph 3.15.4, “sufficient sodium thiosulfate must be added to a sample
bottle before sterilization to neutralize any residual chlorine in the water sample.” The
Laboratory currently uses sample bottles containing sodium thiosulfate in powder form. The -
Laboratory should consider ways to confrrm that the sodium thiosulfate contained in sample
bottles is “sufficient” to neutralize the residual chlorine present in the water sample. One
suggestion is to routinely check (using a check box on the Water Bacteriological Report) that the
residual chlorine recorded on the report form by the sample collector is a residual concentration
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EPA On-Site Evaluation Response
November 16, 2012
Page Page 3 of 4

that can be neutralized by the amount of sodium thiosulfate known to be in the sample bottle.
According to IDEXX the pre-sterilized containers with sodium thiosulfate contain 10-35mg of
sodium thiosulfate which will neutralize a minimum of 10 ppm residual chlorine. Laboratory staff !
could simply check the report form to be sure the residual chlorine recorded is less than or
equal to 10 ppm and then check a box on the form documenting that this procedure had been
completed. Alternatively, it is suggested the Laboratory use commercially available potassium
jodide strips to test a small aliquot of the sample, transferred to a watch glass, for the presence
of residual chlorine. If present the strip will change color indicating that the sodium thiosulfate
had not been sufficient to neutralize all the residual chlorine in the water sample. If the sodium
thiosulfate had been sufficient, no residual chlorine would remain and the color change would
not occur. Whatever means of performing this check is decided upon, it should be described in
“method SOPs or in the Laboratory’s Quality Assurance Manual.

-Response: Although this is a recommendation under the microbiology report, it appears to be
a requirement under the Quality Systems Report, Item 1.:

“1. The procedures used for sample receiving need to be documented for environmental
chemistry and microbiology [Region Ill “musts” for CLADW, IlI-5, 11.1, 11.4 &11.5]. This
needs to include:

¢ recording information in the Sample Log-in book and the Star LIMS,
¢ - the numbering system for samples including the designation of “regulated” and
“COC" ete.;
- checking and:recording of necessary preservation checks; and
. who is responS|bIe (posmon) for these tasks
We have. |mplemented using Potassrum Iodlde Strlps and documentrng the results The
procedure is. outllned in each method SOP See Attached : -

3. The Laboratory’s Water Bacteriological -Report (WBR) fOrm captures a substantial amount of
essential information, and the Laboratory is hereby commended for steadily improving it through
a'number of revisions. - When next revised, or even prior to the next revision (because space on
the form is currently available directly under “Laboratory‘Results”), it is recommended that the
Laboratory include the date and time results are read on'the form. This information is currently
documented on the laboratory bench sheet, however, it is the only critical piece of information
missing from the WBR. All other key dates and times .are currently recorded on the WBR.
Addition of the date and time results are read would make the WBR a complete record of
sample collection, receipt and anaIyS|s Currently neither the bench sheet or the WBR captures
everythlng

Response Water Bacteriological Report Forms are currently being printed. This change was
not included on the revision that is currently belng prlnted however it may be considered for
future revisions: : S

4, A further improvement_ of the Water Bacteriological Report would be to include the units

of the chlorine residual recorded by the sample collector.. This should be added to the training
provided sample collectors with an explanation of why determining and recording the chlorine
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EPA On-Site Evaluation Response
November 16, 2012
Page Page 4 of 4

residual is so important (so that the lab can evaluate the sufficiency of the amount of sodium

thiosulfate added to the sample bottles prior to sample collection).
Response: Water Bacteriological Report Forms are currently being printed. This change was
included on the revision that is currently being printed. A sample of the changes being made is -
demonstrated in Appendix B of DCN: SOPEMW-001-R1.0, “Sample Handl/ng Collection,
Accessioning and Reporting”

5. Although a few years ago the Laboratory significantly improved its record of
thermometer calibration by devoting one page of the log book to each thermometer--allowing
anyone to easily review the history of calibration of any one thermometer--the current record
system has moved a bit away from that simple system. Currently, one page is devoted to each
thermometer when it is in a particular location. So a single thermometer may have several
pages, each a different location. It is recommended each thermometer have one page devoted
to its calibration and that the location of the thermometer simply be a field on the line
documenting a thermometers annual calibration.

Response: This will be incorporated in the new Water Room Quality Control Book. The plan is
to further separate the common items from the Water Program and the Dairy Program such as
Balances, Pippettes, Thermometers, etc.

The staff, administration and | would like to thank you for the positive evaluation report. All staff,
myself included, learned from this experience and are constantly seeking to improve and
streamline procedures and techniques. If you need additional information, please don't hesitate
to ask.

Sincerely,

i A,
Zlepmen K,

Thomas L. Ong, HHR Program Manager |
Chief — Laboratory Certification Officer (Micro)
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110563 |3A |RITCHIE |e/4/2012 [ 6/5/2012[HARRISVILLE |PROPS ISITE 4 ” | | L i Y | (s |t;fmf}n
110564 , 3A l RITCHIE |6/4/2012 I 6/5/2012]PENNSBORO ,PROPS |SITE 9 ” | l ’ l | |

110565 | 3A I RITCHIE |6/4/2012 l 6/5/20121HUGHES RIVER WATER IPROPS IPLANT LAB “ | | ] I | I

110566 l 3A ] RITCHIE 16/4/2012 | 6/5/201ZIELLENBORO-LAMBERTO {PROPS ILOG CABIN “ I ] l I | |

110567 ‘BB | BARBOUR 16/4/2012 | 6/5/2012|ALTA DELMUS CROSTE IBOWERS IWELL PUM “+\ | 4\ | fes - lfﬂ, s, I | | TO
110568 [38 | BARBOUR |6/412012 | 6/5/2012|VINCENT PAUGH [owers |HooNGTHE | | —) | froc. | Abs) | [ 40
110569 | 3B | ROANE Ie/4/2012 | 6/5/201ZIMIKE BERNARDIS ILOWE |sa STOVER” ! I I I l l

110570 [33 l WAYNE |e/4/2o12 | 6/5/2012 |DAKOTA RIGGS ISPENCE IKIT SINK ” +1 l - | € res | Abs. | I L -’ﬂ)
110571 | 3B | ROANE |6/4/2012 l 6/5/2012 |RICKY PAYNTER |LOWE |KIT SINK ” I | | I | |

110572 ] 3B J BRAXTON |e/4/2o12 I 6/5/2012 |MELISSA MOSS IGARRETT ]ND ” | I | I | |

110573 |38 | BRAXTON |6/412012 | 6/5/2012| THERON DENNISON JGARRET‘T |KiT SINK “ + -1 ] fros. | Pk | | | {C)
110574 laa | BRAXTON |e/4/2012 l 6/5/2012|TIM HUFFMAN |GARRETT IOUTDOOR || 41 I l Fres | &b 'I | | ‘j/b
110575 {38 | BRAXTON | 61412012 | 6/5/2012|CUTLIPVILLE METHODIS |GARRETT  [KITSINK || L{ | -] | Fres | Abs.| | | D
110576 | 3B | BRAXTON Iem/zmz I 6/5/2012IHUGH SCHIDER IGARRETT |KIT SINK “ | | | L |

110577 |33 | BRAXTON |6/4/2o12 | ,6/5/2012ICUTLIPS BAPTIST CHUR |GARRET‘I’ |RESTROO IH» | |- | f{u [ # b, | | | b
110578 |38 | BRAXTON |6/4/2012 | 6/5/2012|BARBARA HUFFMAN  |GARRETT |KITSINK || 4| || | (’p e, | Fes, | | | —2
110579 | 3B | BRAXTON I6/4/2012 | 6/5/2012 |TRACY MINNICH |GARRETT |KIT SINK ” | | L I | |

110580 133 l BRAXTON l6/4/2012 ! 6/5/2012'DEMI BRAGG lGARRETT |KIT SINK ” [ | ' 1 | ]

110581 lss | BRAXTON |e/4/2012 | 6/5/2012|SUE CUTLIP |GARRETT IOUTSIDE F || +| | —| I fp | Dbs. I I | D
110582 |38 | BRAXTON |6/4/2012 | 6/5/2012|HARRY MILLER |oArRETT JKiTsINK 4] 4 | fres, | res . | | l -;/b
110583 |3D | HARDY I61412012 l 6/5/2012 IHARDY CO 4-H CAMP PIN |BOSLEY ISHALLOW ” i | | l l ]

110584 30 | HARDY 61412012 | 6/5/2012|HARDY CO 4-H CAMP PIN lBOSLEY IDEEP END || | | ‘ | l |

110585 I 3D I HARDY !6/4/2012 , 6/5/2012]TOWN OF WARDENSVILL,BOSLEY IDEEP END ” l | L , l l

110586 | 3D | HARDY Ie/4/2012 | 6/5/2012 ITOWN OF WARDENSVILL|BOSLEY lWADING P || ! | J ) | |

110587 I 3D I HARDY 61412012 I 6/5/2012| TOWN OF WARDENSVILL|BOSLEY  |SHALLOW | | | I | | |

110588 |30 |HARDY 62012 | 6/5/2012[HARDY CO HEALTH & WE|BOSLEY  [DEEPEND ||4] | 4| | frcs | £, | | |

110589 |30 |HARDY  |ei2012 | 6/5/2012|HARDY CO HEALTH & WE|BOSLEY  |SHALLOW ||| |4-{ | fros. | Pros.| ¥ ] v | J

ZA ZC»(M-P(}&(&%‘(\M) 3 & =ol, Lf")rfv—u\,gvv—bﬂ,}é 2Ol homw Us cone ) 3D = = Colilenr of WTV&’P}“'
Tuesday, June 05, 2012 PR ©® GEC 2003 Page 3 of 5
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Ex. 5 - Deliberativ

2931 Moose Trail, Elkhart, IN 46514
1-800-490-5500 Fax: 574-264-2787

The Most Commonly Misused Test Strips in Di;]lysis

Many reagent test strips use a color indicator which will react to a varicty of different analytes. One example is the
strips for peroxide and chlorine testing, both of which use reduction/oxidation (redox) indicator. As a consequence,
many of these strips are improperly used to test for chemicals not intended for the specific application of the strip.”
The following are some of the most commonly misused test strips in renal dialysis community. :

Hemastixe

Hemastix is a reagent strip for detection of blood in’
urine. It is manufactured by Baver Diagnostics in
Elkhart, Indiana. There are other urinary blood test
strips by other manufacturers under different trade
names.

Hemastix essentially is a peroxide test strip. 11s
active ingredients include a peroxide substrate and a
redox indicator. In the presence of blood, the bleod
component hemoglobin, causes the peroxide to react:
with the indicator and tum the strip blue. Since
peroxide inherently could react with the indicator
without hemogtobin, the strip is deliberately
formulated to reduce the strip sensitivity for peroxide
1o prevent premature greening of the strip. As a
conscquence, the strip is also less sensitive to other

oxidants, such as chlorine. When the strip is used for

chlorine testing, its detection sensitivity is about 3
ppm. Which means that when the strip is tested

negative, the rinse water may still contain as much as .-

5 ppm of chlorine, which is 10 times above the
recommended maximum allowable level ol 0.5 ppm
by the Association for the Advancement of Medical
Instrumentation (AAMI). '

WaterCheck RC, WaterCheck CP and WiterCheck 2
reagent strips from 137 will detect chlorine of fess
than 0.5 ppm down 10 0.1 ppm or less. They are
specially developed for use in dialysis settings.

Potassium lodide Strip
Starch iodide strip is another example of the most
commonly cross used reagent strips for oxidants.

The strip is widely used for detection of peroxide or
chlorine/bleach.

The sirip contains potassium iodide as an active

ingredient. In the presence of an oxidant such as
peroxidé or chlorine, iodide is converted to iodine
which then binds to starch moiecules in the strip and
forms a biuc colored complex. The color intensity of

‘the blue starch complex varics widely, depending on

the source and the type of starch used in the strip
formulation. Molecule for molecule, it is much less
intense than other more complex redox indicators.
The detection sensitivity of the strip for peroxide or
chloring is poor. “They are primarily used only as
poteney test strips lor bleach sanitizing solutions in
lood and other chemical industrics.

When used for residual chlorine testing, the sensitivity
ol the starch/iodide paper is about 7 ppm which again
is more than 10 tmes over the AANM! standard of 0.5
ppm or less.

Although the strip is used for testing of bleach
poleney in sanitizing solutions, it is not suitable for
usc as poteney test for bleach disinfection solution.
For disinfcction, the chlorine level of the bleach
solution is much higher than that in a sanitizing
solution. Inablcach disinfection solution, the
chiorine levels range from 500 to 5000 ppm, while in
a sanitizing sclution, the chlorine levels are usually
around 10016 300 ppm. At 100 ppm, the starch
tadide paper will tum to dark blue/black and lose the
capability 10 distinguish chlorine levels of 100 and
300 ppm, Lot atone 3000 ppm. When used as a
potency test Tor the presence of bleach in the
disinfection solution, the starch-iodide paper can not
sullicienty assure a minimum of 300 ppm chlorine in
the disinfection solution.

WaterCheck RC and WaterCheck CP offers a wide
rance of chlorine detection . The strips are capable of
detecting chlorine Tevels of 500 ppm or higher and can .
be used as a poiency test for the presence of chiorine
disinfection solution.

" Freedom_0006022_0112




AquaCheck 5

AquaCheck 5 is a monitoring test strip, primarily, for
swimming pool water. It contains 3 reagent pads in
one strip, including tests for Iree and total chlorine,
pH, hardness and alkalinity. The free and toial
chlorine pads are potency tests to assure certain
minimum level of ree chlorine in the water. Since
both tests are potency tests, they do not have
sufficient sensitivity to detect chlorine at 0.1 ppm
levels. Nor is it possible to calculate and assure a
concentration of 0.1 ppm or less of chloramine from
the free and total chlorine as required in the dialysis
applications.

L‘
.

Use of Residual Test as a Potency Test

One other common misusc of the strip is to use a
residual test strip for monitoring ot high level
disinfectant potency. Most residual reagent strips
liave a narrow sensitivity range, for example, at 3
ppm chlorine. The strip is not capable of discerning
chlorine concentrations above that level. For
disinfection, the chlorine concentrations are in the
range of 500 to 5000 ppm. Testing merely for
presence of chlorine provides no indication as to the
potency and uscfulness of the disinfecting solution.

Copyright 2003

Integrated Biomedical Technology, Inc. (1BT)
2931 Moosc Trail, Etkhart, IN 46514 USA

Phone: 1-800-490-3500  Fax: 574-264-0025

13302100302
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pH Indicators and Test Papers | Page 1 of 3

: L . : . Whatman'
Leadership in separations technology for the life sciences Part of GE Healthcare
_:g About Whatman @) Products @ Applications @ Support @ Investor Relations & News & Exhibits Search l::

Home ﬂ Contact information Request catalogue EI Legal policy B Site Map E] Find a Rep . _' Overview

Support Documentation

pH Indicators and Test Papers

Ordering Information

Home | Specialty Products | pH Indicators and Tést Papers | pH Indicators qnd Test Papers Contact Us
.. Printable Version
Whatman offers a range of pH indicator and test papers v -
to meet your specific needs. Made with traditional !
. Whatman quality, these products combine ease-of-use R S

e

with unsurpassed accuracy and consistency.

-«

; x|
g ""l g f,'

The convenience of using indicator papers for the rabid
determination of pH values has led to many applications in
laboratories and industry.

Features and benefits

Instant pH readings

Accurate for a wide rangé of routine pH testing
Inexpensive

Convenient an?j portable for field use

pH Indicators

Strips Type CF

individual plastic support strips carry four different segments of dye-impregnated indicator papers.
The resulting combination of color differences gives an extremely clear and accurate visual pH
value. All the dyes are chemically bonded to the paper and cannot be leached into solution;
problems associated with contamination of the sample and resultant anomalous readings are
avoided.

Strips Type CS

Each test strip has a central segment of indicator dye and printed alongside, 8 or more different
color segments marked with corresponding pH values for matching purposes. The pH test value
can be read off by direct comparison of the test strip color and the color bars. Ideal for colored
solutions, when any changes in color of the paper stock are automatically cancelled out.

Dispensers Type TC

The strip has 3 separate indicator dye color bands. The combination of color change resulting from
each test is compared with the color-coded comparison chart, printed on the dispenser, g|V|ng
improved speed and accuracy in reading.

Dispensers Type SR
A full range and some narrow ranges in this popular pH indicator dispenser.

Indicator Books
The book format is particularly suitable for educational and industrial use. In schools they are
‘economical because the amount of paper per student can be carefully controlled.

Acid-Alkali Test Papers

Litmus Blue and Litmus Red \y
These easy-to-use test papers facilitate a general test for acid or alkaline reaction. The change -
occurs around pH 5 to 8. They are particularly recommended for educational use.

Congo Red
This test paper changes color from blue to red in the range pH 3 to 5 for the determination of
neutralization point in strong acid/weak alkali reactions.

Phenolpthalein
This white paper changes to pink at pH 8.3 and becomes red at pH 10. It is useful for the

http://www.whatman.com/products.aspx?PID=78 , 9/14/2012
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pH Indicators and Test Papers Page 2 of 3 )

determination of the neutralization point in weak acid/strong alkali reactions.

Specialized Test Papers

Lead Acetate Test Paper )

Used for detecting hydrogen sulfide, this rapid qualitative test paper when wetted with distilled water
can detect as little as 5 ppm of H,S in the atmosphere or in a gas stream. Hydrogen peroxide can
be detected with this paper by preblackening the paper in H,S. Concentrations as low as 4 ppm can
be detected.

Potassium lodide Test Paper
Used for detecting chlorine and other oxidizing agents. In acid solution, oxidizing agents react with
the iodide in the test paper to liberate iodine. The paper will turn blue in the presence of an oxudlzmg
agent (e.g., CI » Bry, H,0,, HNO, etc.).

Universal Indicator Papers

Universal indicator papers have been impregnated with a mixture of several indicators. On contact
with the sample solution they assume a particular color. A check against the color comparlson table
supplied allows the pH to be determined.

Ordering Information - pH Indicators and Test Papers

Catalog Number Description

Strips

2613-991 Colour Bonded, 0.0 to 14.0 range, 6 x 80 mm, 100 strips, 1/pk

2614-991 Colour Bonded, 4.5 to 10.0 range, 6 x 80 mm, 100 strips, 1/pk

2612-990 Integral Comparison Strip, 1.0 to 12.0 range; 11 x 100 mm, 200 strips, 1/pk

2626-990 _Integral Comparison Strip, 1.8 to 3.8 range, 11 x 100 mm, 200 strips, 1/pk

2627-990 Integral Comparison Strip, 3.8 to 5.5 range, 11 x 100 mm, 200 strips, 1/pk

2628-990 Integral Comparison Strip, 5.2 to 6.8 range, 11 x 100 mm, 200 strips, 1/pk

2629-990 integral Comparison Strip, 8.0 to 8.1 range, 11 x 100 mm, 200 strips, 1/pk

2630-990 Integral Comparison Strip, 8.0 to 9.7 range, 11 x 100 mm, 200 strips, 1/pk

2631-990 Integral Comparison Strip, 9.5 to 12.0 range, 11 x 100 mm, 200 strips, 1/pk

Dispensers

2611-628 Three Colours, Reel, 1.0to 11.0 range, 10 mm x 5 m, 1/pk

2600-100A Standard Full Range, Reel, 1.0 to 14.0 range, 7 mm x 5 m, 1/pk

2600-101A Standard Narrow Range, Reel, 0.5 to 5.5 range, 7 mm x 5 m, 1/pk

2600-102A Standard Narrow Range, Reel, 4.0 to 7.0 range, 7 mm x 5 m, 1/pk

2600-103A Standard Narrow Range, Reel, 6.4 to 8.0 range, 7 mm x 5 m, 1/pk

2600-104A Standard Narrow Range, Reel, 8.0 to 10.0.range, 7 mm x 5 m, 1/pk

Acid-Alkali Test Papers

Dispensers

2600-201A Reel, Litmus Blue, 7 mm x 5 m, 1/pk

2600-202A Reel, Litmus Red, 7 mm x 5 m, 1/pk

2600-204A Reel, Phenophthalein, 7 mm x 5 m, 1/pk

Books

2600-601 - Book, Litmus Blue, 10 books of 20 strips, 10/pk

2600-602 Book, Litmus 'Red, 10 books of 20 strips, 10/pk

2600-500 Book, 1.0 to 11.0 range, 10 books of 10 strips, 20/pk
http://www.whatman.com/products.aspx?PID=78 9/14/2012
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Potassium lodide Starch Test Papers, Strips in Vials

1-800-452-1261

New Chemical Ch

Products istry Biology

Talk to a Flinn Scientist or Customer Service Rep 1-800—452-1'261 M-F 7:30am-Spm CT

Physical
Science

Page 1 of 2

> Online Store | Login
Catalog No. or Keyword
$0.00
Online Store | Alphabetical Index
EnviErT)rr?r‘ntntal Apparatus & Lab Furniture Safety Middle Teacher
Science Technology & Cabinets Supplies School Resources

Teaching Chemistry Video Series -Free Laboratory Safety Courses

Home > Apparatus & Technology > Laboratory Supplies > Test Papers > Assorted > Potassium lodide Starch Test Papers, Strips in Vials

Potassium lodide Starch Tesf Papers, Strips in Vials

Quantity

PA PER ﬁ
\ Fou
PR

umus  PAPER

Dl WUBA

Test Papers, Strips in Vials AP7901, etc.

Price & Description

Catalog
Number

Price Per Vial b Price 12 Vials
i $19.92

AP7890 1 $1.756

Product Description

Used to test for peroxides and other oxidizing agents. Color varies from white through blue to

|
Supplied in stoppered viais containing 100 strips per vial. .
black.
|

Additional Resources

No Additional Resources at the time.

Flinn Catalog/Reference Manual Page 277

YOU MAY ALSO LIKE (1 0).‘]

[

Similar Products’

. Per 12
Catalog No Description Use vial  Vials . Qty
— —— _ ___"
. N ' Paper indicates relative humidity by color change: pink indicates
AP7901 Cobalt Chloride Test Papers, Strips in Vials high humidity; blue indicates low humidity. $1.75 $18.96 m
AP7912 . o Red Test Papers, Strips in Vial ' For strong acids. pH 3.0 (blue-violet) to 5.0 (red) $1.45 $16.56 m
—_— s i
L, Used to test for hydrogen sulfide (H2S) vapors. Paper must be | ]
AP7893 Lead Acetate Test Papers, Strips in Vials moistened with water pnor to use. $1.30 : $14 88 m
— J !
| .
AP7923 Litmus Blue Test Papers, Strips in Vials Used to test for acids. pH 4.3 (red) to 6.8 {blue-viclet) ;$1.05 $11.88 l m '
R e [ _____.__J
AP7934 itmus Neutral Te: ers, Strips als Used to test for acid or alkali. $1 05 $11. 76] Dm
AP7945 Litmus Red Test Papers, Strips in Vials Used to test for alkali. 6.8 (blue-violet) to 8.1 (biue) 151 05 [$11. 7ﬂ -m
. - T T T T
AP7956 Methy! Orange Test Papers, Strips in Vials pH 3.1 (red) to 4.4 (orange) |s2.15 s24.48| 1 |2 |
- e ——— e [ J, R

“http://www.flinnsci.com/store/ Scripté/prodView.asp?idproduct=1 6872&noList=1

9/14/2012
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Potassium Iodide Starch Test Papers, Strips in Vials

! .
1$1.75 |s19.92

AP7967 Methyl Violet Test Papers, Strips in Vials pH 0.2 (yellow) to 2.0 (blue-violet}
|
-— —_— e e e e e e e — e o s e e _—— -
AP7978 Phenolphthalein Test Papers, Strips in Vials Very sensitive to ammonia z’;ﬁﬁ;s PH 8.2 (colorless) 10 10.0 $1.65 J$18.72
PTC (phenylthiocarbamide taste test paper) Test Papers, Strips in Used to test for the genetic ability to experience a bitter taste from .
AP7989 Vials PTC. Occurs in 70% of the population. $2.00 |522.80 |
Used to test for the genetic ability to experience a bitter taste from: .
AP7891 Sodium Benzoate Taste Test Papers, Strips in Vials thiourea. Some individuals can taste either PTC or thiourea, but | $1.75 [$19.56
not both. '
. T Thiourea Taste Test. Used to test for genetic ability to exfaen’ence
AP7892 Thiourea Taste Test Papers, Strips in Vials  bitter taste from thiouren. 18175 [$19.92 [t [ Add |
T e o ;_d__ treated it l‘f tasts !—l '!hPTC_r:—- \
AP7990 sed as an untreated control for taste tests wi . sodium $1.05 ‘511.76 m

Control Taste Test Papers, Strips in Vials

benzoate, and thiourea. I
i !

You May Also Like

Water Hardness
. Testing Paper

htti)://www.ﬂinnsci.com/store/Scripts/prodViewLasp?idproduct=16872&noList¥1 .

"Nb Image
Available

Type A pH Test Acid Rain Test . Hydrion :
Strips Strips Humidicator
Paper

P.O. Box 219, Batavia, IL60510 |
Phone:1-800-452-1261
Fax:1-866-452-1436

flinn@flinnsci.com

< |
i i

I

eSS
Universal Acid Rain Lead Tes
Indicator Survey Kit Paper
Overhead Color
Charl
}.‘ ‘ oy ‘.-o/'
! 800-452-1261
i Technical Support Avallable
3 M-F 7:30a-5:00p CT
. N .- ..
N
Home  Online Store  Lab Safety Videos  Teaching Chemistry Videos

Graduate Courses

How To Videos Requést aCatalog MSDS  Our Guarantee
Bookmark This Site

© 2012 Fhinn Scientific. Inc.

Contact Flinn

9/14/2012
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Environmental Microbiology

SOP / QA Manual
Section VI - Equipment and Reagents
Rev. 5/17/00

Manufacturer

‘ .

: Elquipment , - Model Number ' Comments
Freeze Packs Co[eman 40 from Ames
Trans Temp 411 Discontinued
Gillassware Pyr.‘ex, Kiinax, Corning, Various Beakers, Flasks Borosilicate Glass
Wh'eaton, Fisherbrand ‘ and Graduated Cylinders* | *Several 100 mL

Graduated Cylinders are
Class “A™

Glassware Washer

Bet‘terbuilt

Turbomatic Jr.

T
t

Cases
|
1

Tra‘ns Temp*
|
13 .
|

. System ::312*

Forma Scientific 8890 Not In Use
Hot Air Oven Napco 430
Immersion Oil Weber (Cargille) 2030-01 Type B (Pint)
Incubators: ‘ ‘
Walk-In American Blower Corporation M-77721-A Water, SMA, VRB
» with GE Motor SHK33GGH ‘
Environment LalI)-Line 702 Water Over-flow
| Laminar Flow Hood Tro{emner
Lactek:
- ldetek Reader IDEXX |
Jet Washer lDl;EXX : |
Mixer Thermolyne ; Roto Mix Type 50800 ;
Timer Gray Lab e f
Media Dispensers SEPCO Brewer 60454
Filamatic AB-5
Membrane Filter:
Filters Gelman 4242
Funnels Millipore 1 HAWG 047 S1
Microscopes Bausch & Laumb Flat Field
Nikon Labophot Back-Up
Microscope Slides Ap#)lied Research Institute E5144 Milk Smear 5 Circle
- Milk Shipping Pol&foam Packers 390 for Raw Milk
Polyfoam Packers 422 for Pasteurized Milk

Pasteurized Milk
(*Discontinued)

|
Weber

2019-30

for DMSCC

Needle, Bent Point
pH Meter Orion 420 A
v VI-2
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Environmental Microbiology
SOP / QA Manual

Section VI - Equipment and Reagents

Rev. 3/17/00

’r
|

Stat Matic (IDEXX)

Stat Matic I1 (IDEXX)

" Equipment | Mafnufacturel" : Model Number | Comments

pH Meter Printer Orion 900 A

Pipets/Pipettors/ Advanced Instruments FLAB88S 75 uL (Fluorophos)

Dispensers Advanced Instruments FLAS825 25 ulL (Fluorophos)
Advanced Instruments 2000 uL (Fluorophos)
Biohit Proline 710-500 100-5000 pL
Falcon 7530 10 mL (Disposable)
Falcon 7502 5.0 mL (Disposable)
Falcon 7555 2.2 mL (Disposable)
Falcon 7529 1.1 mL (Disposable)
Fisherbrand 13-671-102 M 10 mL (in 1/10 mL)
Kimax 37079 - 11 mL
Kimax 37079 1.1 mL
MLA D-Tipper 1055C . 100 pL
MLUA D-Tipper - | 1057C | 250 pL
MLA D-Tipper ' | 1060C ' 1000 pL
Pyrlex , ; 7056 | I mL (Red) L
Pyrex , 7086 10OmL (in I/10mL) |

Lactek 250 pL & 500pL
Lactek 250 pL -

VWR Step-Pette (411) Repeater Pipettor
Pipet Accessories MLA Nozzle Inserts 8066
Brinkman Hydrophobic Filter 50-09-050-7
Pipet Aides Brinkman Pipet Helper 50-09-000- |
Scienceware (Bel-Art) F37886-0000
Pipet Tips Advanced Instruments FLAS80 Re-usable for 75 uL
Advanced Instruments 374 (Tri-Continent Sci.) Re-usable for 25 pL
Biohit Proline (Vangard) 780200
MILIA 9025 up to 200 puL
MLA 9026 up to 1000 L
VWR 53499-809 for Repeater Pipettor
!
Quanti Trays IDEXX WQT-2K (98-21675-00) 97 Well
Quanti Tray Sealer IDEXX 2020 (WQTS-110) |
Racks and Baskets Fisher 14-966D 10x6x6 Aluminum Basket
: 10x6x6 Stainless Steel
Fisher 14-799-4 Basket
48 Place Wire Tube Rack
Fisher 14-793-11 108 Place Wire Tube
Fisher 14-793-13 Rack '
72 Place Blue Plastic
Nalgene 14-809-3 Tube Rack
24 Place Wire Tube Rack

VI-3
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i |
Environmental Microbiolé)g_v
SOP / QA Manual
Section VI - Equipment and Reagents
Rev. 5/17/00 -

‘.Manufa‘cturer

' ‘I'\"l_odel,Number"

- Equipment . Comments
Scienceware (Bel Art) F18788-1601
Refrigerators: ‘
“7-11 Style” True GDM-40
Walk-In BOHN ADTO0900F
Sz‘nnple Containers Nal:gene 2105-0004
| IDEXX 98-06159-00 For Colilert Test
SNAP: | | | | |
Image Reader IDEXX [ \
Staining Dish Weber Scientific 2006-00 Complefe Set '
2006-03 Replacement Dish
2006-06 Replacement Cover
2006-09 Replacement Frame
Stereo Microscope American Optical
Stl‘ereo Microscope Bausch & Laumb
Light
S il;/Hot Plates Fither
Thermolyne 50800

Stopwatch

VWR

62379-460

|
Syringe

Apl)lied Research Institute i

!
ARI Mo;del A (ARILILT)

0.01 mL (DMSCC)

Thermal Paper:

Fluorometer Advanced Instruments FLA835 5 Pack - &
Idetek Reader IDEXX
Thermometers Brooklyn 1572 MX Certified MRT
Brooklyn 6405 MX In Use MRT’s
Brooklyn 3968C8 Certified (Hot Air Oven)
Ertco 527 Hot Air Oven

Ertco (Advanced Instruments)
Fisher

(20 - 45°C in 0.5°C)
15-041A

Block Heater
Certified (To 51°C)

F.is‘her 15-041C Certified (To 100°C)
Fisher 15-043A General Use (To 51°C)
FISPCI‘ 15-000B General Use (To 101°C)

U‘Itraviolet Light Bla!ck Ray UVL-56

! Spe%ctroline: EA-160] Back-up

Water Baths BIu}e M Magni Whirl Fecal Bath i
NAPCO 230 A SMA/VRB |
Precision Scientific Thelco 184 Foss - '

Vi-4
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Environmental Microbiology
SOP / QA Manual

Section VI - Equipment and Reagents

Rev. 5/17/00
t
" Equipment Mainufacturer Model Number Comments
Pre:cision Scientific 182 \ Delvo
Water Bath VV\l/R 1112
Circulators '
Water Purification Barnstead/Thermolyne Al213 Still
System Millipore Super Q
Millipore Milli-RO40
Weights Denver for Analytical Balance
Fisher 2-219 Class S
VWR (Troemner) 80593050 Class S (200.0 g)
- VWR (Troemner) 80093830 Class S (150.0 g)
Media/Reagents Brand/Manufacturer Part/Catalog Number Amount
| .
Almonium Hydroxide ; EM Science AX1303-13 500 mL
|
Bath Clear i Fisher 13-641-334 6 X 125 mL
Bromcresol Purple ! Sigma B5880 | 25¢g
| . t
Bromothymol Blue 0.04% | Fisher S122-500 500 mL
Brilliant Green Bile Broth | Difco 0007-17 500 ¢g
Bronopol Sigma B-0257 25¢g
(2-Bromo-2-Nitro-1,3-Pr
opanediol)
B}uf-Fax Tablets Applied Research Cl175B Qnty. 50
(Sltabilized) [nstitute
B!utyl Alcohol ’ EM Science BX-1780-5 4L
l B
Charm 0.008 IU Positive || Charm Sciences PEN G 008-5 5 Pack (100 mL each)
Control
| | :
Charm Zero Control ] Charm Sciences : 10 Bottles (to make 100
Standard ! ' L mL each) -
Colilert IDEXX WP200 200 Tests/Box
Colilert-18 IDEXX WP200-18 200 Tests/Box
Delvo Test P 5 Pack Gist-brocades (through 2333480 5 Trays, 96 Wells/Tray
Nelson Jameson) with Nutrient Tablet
DPD Total Chlorine
VI-5
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! P i ' Environmental Micfobiology
N SOP/ QA Man;ual
: Section VI - Equipment and Reagents

Rev. 5/17/00
Media/Reagents’ ' T Br'andfManufacturer | Part/Catalog Number | Amount
Reagent Powder Pillows | Hach 14076 50 Pillows
Dri-Contrad Fisher 04-355-6 12.5Kg /
EC Medium Difco 0314-17-2 500 g
| . .
E‘thidium Bromide “Dye” {| Foss Electric P/N 342147 10 Tablets
|
Ethl Alcohol Aaper Alcohol & 373.5 1bs
| Chemical
|
Fluorophos Calibrator Set || Advanced Instruments FLA250 30 mL eachof A,Band C
(A, Band C) | : | ]¢ I \
; [ |
Fluorophos Reagent 225 I Advanced Instruments FLA225 (FLA220 (2) 240 mL Substrate !
Set with Cuvettes without cuvettes) : (2) 240 mL Buffer |
Indo-Phax Tablets Applied Research Cl81 Qnty. 50
(Stabilized) Institute
Lactek Beta-Lactam Kit IDEXX 20 Tube Kits
Lactek Ceftiofur Kit IDEXX : 20 Tube Kits
Lactek Milk Controls IDEXX (3) “+” Controls
‘ (3) “-” Controls
| Lauryl Tryptose Broth || Difco 0224150 500 ¢ \
LiW Stain (Original Weber Scientific 2001-05, 1 Qt
Tetrachloroethane) | b i
! : |
Magnesium Acetate | Fisher I | MI3-500 500 ¢
Magnesium Chloride 1 Fisher M33-500 500 g
mEndo LES Agar Difco 7 0739-17 500 ¢
Methanol Fisher A412-4 4L
mFC Agar Difco 0677-17-3 500 ¢
N[utrient Agar Difco 0601-17-0 500 ¢
! Nutrient Broth '| Difco 0003-17-8 500 ¢
| .
’ Phosphatase Standards |} Applied Research C-130 Oneeachof1,2and 5
| (Scharer Rapid) Institute Scharer Units
| .
Phos-Phax Tablets Applied Research ! Cl171 : Qnty. 50
; o |
' bt 1 * 1
"VI-6 ’ \
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Environmental Microbiology
SOP / QA Manual

Section VI - Equipment and Reagents

Rev. 5/17/00

, Part/Catalog Number )

" Media/Reagents | Braﬁd!Manufacturer -‘Amount

(Stabilized) | Institute

Plate Count Agar Difco 24794 500g

(Standard Methods Agar) , ;

i

Potassium DiHydrogen Fisher : P-285 j 3Kg: |

Phosphate i L i
|

Potassium Hydrogen Sigma P-3792 500 ¢

Phthalate

Potassium Hydroxide Sigma P-6310 250 ¢

Sodium Hydroxide EM Science SX0590-13 500 ¢

S(!)dium Thiosulfate Fisher S445-500 500 ¢

Somatic Cell Standards

Dairy Quality Control

Somatic Cell

[ Setof (2) L, (2) LM, (2)

Silica

Institute (DQCI) MHand (2) H
Staphene : Steris 6389-72 453 g (Can)
Triton X-100 Foss Electric || PN 028860 100 mL
Tryptic Soy Broth Difcol 0370-]7{-3 | 300¢g
Violet Red Bile Agar | Difco 211695 500 g '
Wilkerson’s Dryer’s Wilkerson (Foss Electric) | Z 32 00086 0.88 lbs (400 g)

Quality Control - Equipment and Reagents

IL
~ Equipment . Program Parameter Frequency Limits
Alutoclave jMilk/Water Sterilization Temperature | Each Run 120.0+1.0°C (Media)
: , 132.0° (Waste)
Sterilization Time Each Run 12-15 min (Media)
' 30-60 min (Dil. Water)
, ; L 45 min (Waste)
! Total Time ] Each Run <45 min (EPA)
T <60 n:lin (FDA) \
Exhaust Time Each Run >10 min Q
Sterilization Check Weekly No Growth
Timer Check Quarterly = Set Time
Preventive Maintenance Bi Monthiy Acceptable to Service
Provider
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-Equipment

- Program

Parameter

( - I.F reqdency Limits .
Balance (Analytical) Milk/Water | Calibrate with: 60g, 50g, Monthly 2100mg = £0.25%
20g, 10g, 5g, 2¢. g, <100mg = +5.0%
500mg, 200mg, 100mg,
50mg, 20mg, 10mg, Smg,
2mg, Zero
Annual Service Acceptable to Service
. provider
| I
Balance (Electronic) Milk/Water | Calibrate with: 1000g, Monthly +0.25%
200g, 200+0.1g, 150g,
| 100g, 50¢g, 10g, 1g,0.1g,
‘ ; Zero . 1
: Annual Service } Annually Acceptable to Service:
Provider
Colony Counter Milk/Water | Clean Monthly Dust Minimized
Conductivity Meter Milk/Water | Calibration with 10umhos | Monthly = 10 umhos
' Standard :
Fluorometer Milk “+” Control Each Set-Up 500150 mu/L
i “-" Control Each Set-Up <20 mu/L
AD Mode Each Set-Up 308 -314 (_314)
AD Mode with Calib “C” | Each Set-Up 600+20
| - .
Fossomatic 90 Milk Air Supply Each Set-Up 60 - 90 psi
Transfer Pressure Each Set-Up 0.2 Bars
Rinsing Pressure Each Set-Up 1.5 Bars
: Operating Pressure Each Set-Up 3.0 Bars
Vacuum Pressure i Each Set-Up -40 to -60 kPa
: Electronic pell Count | Each Set-Up, 40004 .
Dispenser Filling Time | Each Set-Up; 4 -5 sec i
i Intake Filling Time ' Each Set-Up | 3 -4 sec E
' Syringe Reservoir | Each Set-Up Half-Filled and Clean"
Zero Count Each Set-Up <5
Hourly <5
Standards Each Set-Up <15% from DMSCC
' (L), <10% from
DMSCC (LM, MH., H)
Hourly +5% of Prev. Est. Value
(in triplicate)
CoefTicient of Variation Each Set-Up 5%
General Laboratory ’Water/Milk Temperature Daily 16°-27°C
Lighting Annually > 50 foot-candles
Air Quality Each Plating < 15 CFU/15min
‘ VI

i |

1

1
4 -
i

%
i
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Equipment Program Parameter Frequency Limits
| : :
Glassware Water/Milk Detergent Residue Each Load None Detected (Green)
with 0.04%
i | Bromthymol Blue
H!and Tally EMiIk/Water Accurate Annually 100 = 100
[ [
Hot Air Oven Milk/Water | Sterilization Temperature | Each Run >170°C
' i : Sterilization Time Each Run > 2 hours at temp.
! Sterility Check | Monthly No Growth
[
Incubators:
Walk-In Water Water Temperature Recorded Twice Daily 35.0£0.5°C
Environette Water Twice Daily 35.0=0.5°C
Fecal Water Bath Water Twice Daily 44.5+0.2°C
SMA/VRB Walk-Ins* | Milk Twice Daily 32.0+1.0°C
Delvo 5 Pack Milk Start/Finish 64.0+2.0°C
*Moisture Weight Loss *Quarterly * <]15%
Lactek Milk Timer Check Quarterly 3 min =3 min
R.P.M. Quarterly >220 r.p.m.
i Jet Washer Quarterly 10 mL/sec
Membrane Filter: !Water
Funnels 100 mL Volume Annually 100 mL £+ 2.5 mL
Sterility (“Pre™) Each Run No Growth
Filters Sterility (“Filter”) Each Run No Growth
| i Co :
pH Meter tMilk/Water Calibrate with 4,7 and 10 Each Use Slope: 95-102% \
Pipets (Mechanical) / Water/Milk | Calibration Quarterly +2.5% (EPA)
Dispensers +5% (FDA)
Quanti Tray Sealer Water Leaks Monthly None Detected
RFfrigerators Water/Milk | Temperature Recorded Twice Daily 0.0 - 4.4°C
Sl}mple Containers: Water Sterility (I Container per | Each Run No Growth
Nalgene autoclave rack)
|
Sample Containers: Water Sterility Each New Lot | No Growth
Colilert Bottles Volume 100 mL £ 2.5 mL
Autofluorescence None Detected
I o S
Screw Caps with Liners | Milk/Water | Non-Toxic: ! Each new No Growth Inhibition
‘ i | batch/lot by Delvo P 5 Pack |
SNAP Reader Milk Performance Check Set: Each Set-Up

VI-9
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Equipment ;Program Parameter Frequency Limits
I Device | 0.65 +0.15
Device 2 | 2.00x 050
[ I ’ .
Thermometers Milk/Water | Calibration at temperature | Annually <0.5°C difference fronH
' of use reference thermometer
Thermometer Milk/Water Ice Point (FDA) Annually 0.0°C
(Reference)
Replace (EPA) Every 5 yrs.
UV Lamp Water Clean Monthly Clean with Ethanot!
V\'/eights Wate/Milk Accuracy Annually Acceptable to Service
Provider
M edia/Reagents Program Parameter Frequency Limits
|
Bl‘illiant Green Bile |Water/Milk | pH ‘ Each Batch 7.2+0.2
Broth | ‘ Sterility | ! Each Batch No Growth (Blank)
| Productivity * Each Batch Growth, No Gas (NLF)
T ! Growth, Gas (E. coli)
Calibrators A, B and C Milk Calibration Ratio Each Use Ratio: 146 - 154
Chromogenic/Fluoroge | Water Autofluorescence Each Lot None Detected
nic Substrate Productivity Each Lot No Yellow Color
(Colilert) (Cloudy) -
Pseudomonas; Yellow
Color, No Fluorescence
- Klebsiella, Yellow
Color, Fluorescence - E.
a coli
Delvo P 5 Pack :Milk “+/-" Controls Each Day Appropriate Results
’ Samples are
Run and with
Each
l | Confrimation g’
‘ . \
Dilution Water Water *nH *Each Batch *7.2+0.2
Milk* Sterility Each-Batch No Growth
*Sterility *Each Plating | *No Growth
*Toxicity Quarterly *< 15% Reduction in
count from 0 to 45 min
Dishwasher Detergent Milk/Water | Inhibitory Residue Test Each Lotorat | <15% difference in
Avg. Counts between

VI-10
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Media/Reagents Program Parameter Frequency Limits
least Annually | Groups A and D
EC Medium Water pH Each Batch 69+02
’ Sterility Each Batch No Growth (Blank)
. Productivity Each Batch Growth, No Gas (NLF);
| Growth, Gas (E. coli)
1
Lactek BL and CEF Milk “-+/-"* Controls Each Day Appropriate Results
Samples are
| Run and with
Each
. Confrimation
Wash Wateér Each Use Clean and Clear
Lauryl Tryptose Broth Water pH Each Batch 6.8+0.2
2X*, 1.5X and 1X) Sterility Each Batch No Growth (Blank)
Productivity Each Batch Growth, No Gas, *No
Acid (NLF)
Growth, Gas, *Acid (E.
coli)
mEndo LES Agar Water pH Each Batch | 7.2:£0.2
’ Sterility (“Media™) Each Plating No Growth
| Productivity Each Plating Metallic Green Sheen
! with “+” Control
|
mFC Agar Water pH Each Batch 74£0.2
Sterility (“Media™) Each Plating No Growth
Productivity Each Piating Metallic Green Sheen
with “+” Control
|
Nutrient Broth Milk pH Each Batch 6.8+0.2
Sterility | Bottle, Each | No Contamination
Use
Penase Concentrate Milk Productivity Each Run With “+” Control =
Used Yellow
With “-” Control =
Yellow
Plate Count Agar Water/Milk | pH Each Batch 72+0.2
Sterility Each Flask No Contamination
J Used
|
Rleagent Grade Water Water/Milk | Conductivity Monthly < 2umhos/cm at 25°C
(I}/]icrobiologically Pb, Cd, Cr, Cu, Ni, Zn Annually Each <0.05 mg/L
Suitable (MS) Water) Total <0.1 mg/L
; Total Chlorine Monthly <0.1 mg/L

Vi-11
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| ‘ .
Media/Reagents Program Parameter Frequency Limits
Heterotrophic Plat Count | Monthly <500 CFU/mL
l Rlinse Water Water Sterility Each Batch No Growth
| g .
SNAP Milk “+/-" Controls ! Each Day Appropriate Results
: Samples are - ‘ ;
Run and with Co '
Each ' ;
Confirmation i
Violet Red Bile Agar Milk pH Each Batch 7.4 +0.2
Sterility Each Flask No Contamination
Used

|
III.  Suppliers and Distributers

Phone Number

l Supplier/Distributer
|
|

l Aldvanced lnstruments: 1-800-225-4034

; | .
Applied Research Institute (ARI) 1-888-324-7900

Dairy Quality Control|Institute (DQCI) 1-612-785-0484 f

Fisher 1-800-766-7000

Foss Food Technology (Foss Electric) 1-612-941-8870

IDEXX 1-800-321-0207

N:elson Jameson 1-715-387-1151

|
Sigma

1-800-325-3010

| ;
\ STERIS Corporation (formerly AMSCO) " 1-800-548-4873
' Service/Maintena;nce (Doug Hunt) (304) 540-2771 (Pager)

| | ‘
VWR Scientific Products 1-800-932-5000

1
1

IV.  Equipment Manuals

Weber Scientitic 1-800-328-8378

See Attachments
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|
Ct}mromogenic/FIuorogenic Substrate Test (Quanti Tray)
! 1.T Introduction -‘ .

Colilert Reagent is used for the simuitaneous detection and conformation of total
coliforms and\ E. coli in water, which is, based on the Defined Substrate
Technology (DST) DST utilizes lndlcator-nutrlent which cause target microbes
contained in the sample and incubated in the DST reagent system to produce a
color change (or another signal i.e., fluorescence), both indicating and confirming
their presence. Coliforms as defined by this method are all bacteria that possess
the enzyme [-D-galactosidase with E. coli also possessing the enzyme -
glucuronidase. The enzyme in Coliform will cleave the Chromegenic Substrate
of the Test Reagent releasing the Chromogen just as the enzyme in E. coli will
cleave the Fluorogenic Substrate releasing a fluorogen.

RRAafo D i)

By utilizing the Quanti Tray System and 97 well trays, an estimation of coliform
and E. coli deqsity ranging from < 1 to > 2,419.2 can be determined from a single
|- 100 mL sample portion. Higher counts can be determined by diluting the sample -
and multiplying the result by the appropriate dilution factor.

2.0 Sample Requirements-

2.1 Acceptance Criteria

211 For Compliance Samples: Maximum allowable elapsed time
between sample collection and sample analysis is thirty (30) hours.

2.1.2 For Non-Compliance: Maximum allowable elapsed time between
i sample collection and sample analysis is forty eight (48) hours.

| 2.1.3 For Raw Source Waters (Surface, Ground, Spring): Maximum
[5 allowable elapsed time between sample collection and sample
| - analysis is (8) hours. Temperature of receipt must be <10°C. If
' s‘ample exceeds the 8 hours and 10°C, it is to be analyzed;
however ‘NOT VALID FOR SDWA COMPLIANCE REPORTING”
i ‘ must be checked under laboratory remarks. Samples exceeding 30

hours are not to be analyzed.

: | ' 214 LT2 Monltonng (E. coli): Maximum allowable elapsed time between
' sample collection and sample analysis is thirty (30) hours.
Temperature of receipt must be less than 10°C

Page 10of 13
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Procedure: Colilert Quanti Tray

3.0

4.0

Reagents and Equipment -

4.1

l : ‘ | Rev. 10/2006
| | w
| ‘

2.2  Rejection Criteria
2.2.1 Insufficient air space to facilitate mixing of sample.
"2.2.2 Sample contains residual chlorine. (Blue flash appears)
2.2.3 Sample exceeds maximum allowable time requirements as stated
above.
224 .Irlwfornja.ition on the Wat(-;r Bacteriological Report Form (EM-1) is
insufficient. (No date or time of collection)
2.2.5 Sample container was not furnished by the Office of Laboratory
Services. ' '
. Sample Type§ -
3.1 Source Waters (Surface, including LT2 Samples; Ground; Spring and
Bottled)
3.2 Dairy Farms
3.3 Sewage Suspects
3.4 Recreat;ional Waters (Bathing Beaches - Summer 2001) |
3.5 Any Sarfnple Requiring a Total and E. coli count
3.6  Swimming Pools requiring an estimation of coliform density
3.7 FIood/D'isastef Samples requirihg an estimation of coliform density

For Analysis:
411 35.0° £ 0.5°C Incubator. (Walk-In or Environette)
412 :  Long wavelength (366 nm) Ultraviolet Lamp.

{ Page 2 of 13
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413 Color and fluorescence comparator.

414 | Clear, sterile, non-fluorescent 120 mL bottle. (Graduated at
the 100 mL mark)

Colilert (or Colilert-18) Reagent.

415 [

416 . 70% Ethanol |

417 J Quanti Trays (97 well) |

418 Quanti Tray Sealer ‘ '

419 - 90 mL Sterile Water Dilution Blanks (If 10" Dilutions Are
- Required) '

4110 99 mL Sterile Water D|Iut|on Blanks (lf 102 Dilutions Are

Required)

10 mL Sterile Pipets (Samples Requiring a 10™" Dilution)

4112 { 11 _mL Sterile Pipets (Samples Requiring a 107 Dilution)

42 For Quélity Control: L : '
| '
4.2.1. Quanit Cult Organisms:

4211 Pseudomonas aeruginosa
4212 Klebsiella pneumoniae
4213 E. coli

422 Tryptlc Soy Broth. (TSB) (Single Strength and Double Strength)

B 423 Brom Cresol Purple Solution

5.0 Procedure - \

51  General Proceduresv (100 mL and Dilutions)
| .

Page' 30f13
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| _
5.1.1 Turn on Quanti Tray Sealer. Green light will come on when sealer
is ready (approximately 20 minutes).
! ) . '

5.1.2 Sanitize area with 70% Ethanol and wash hands.

5.1.3 Record sample temperature on EM-1 Report form with infrared
thermometer (LT2 E. coli samples only).

5.1.4 Shake sample 25 times in 7 seconds with a 1 foot movement.

l 5.1.5 Determine the appropriate dilution from the following table:

Sample Typé

Raw Source Waters (Ground)
Raw Source Waters (Springs)
Raw Source Waters (Bottled Waters)
Raw Source Waters (LT2 Monitoring)
Dairy Farms
 Recreational Waters
Drinking Water (Public or Private) Requiring a Count

* .

'Raw Source Waters (Surface)

Raw Source Waters (LT2 Monitoring)

Sewage Suspects and Ditches where high counts are
. expected. If unsure, a full 100 mL and 10-2 may belf

run on the same sample giving a range of <1 to >||
241,920.

Raw Source Waters (LT2 Monitoring)

*

1.
2.
3.
4.
5.
6.
7.
1.
2.
1.

*Each LT2 Monitoring Sample requires 3 separate dilutions.
5.2  For100mL:

5.2.1 Remove excess sample by pouring off or removing it with a 10 mL
sterile pipet so that only 100 mL remains.

5.2.2 Add 1 packet of Colilert Reagent and shake to dissolve completel'y.

Page 4 of 13
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5.2.3 Label back of 97 well tray with the Lab Number, Date, Time and
Dilution Factor (1X for 100 mL portion).

5.2.4 Pour sample into 97 well tray and tap on small wells to dislodge air
bubbles.

‘ i

i 5.2.5 Place tray in the rubber mold on the Quanti Tray Sealer and press

: “Seal”.

|
| .
5.2.6 Rlace in 35.0°£0.5°C incubator for 24 to 28 hours (27 to 28
pierfered).
§ |
5.3 For 107 Dilutions: |

5.3.1 Follow steps 5.1.1 thru 5.1.5 from above.

5.3.2° Add one packet of Colilert to a 90 mL sterile water blank, cap and
shake to dissolve the reagent.

5.3.3 Pipet 10.0 mL of sample into the 90 mL sterile water blank.

534 Shake 25time, in7 seconds with a one foot movement.
I
535 Label back of 97 well tray with the Lab Number, Date, Time and
D|Iut|on Factor (10X for 107! dilution).
\
5.3.6 Pour sample into 97 well tray and tap on small weIIs to dlslodge alr
bubbles. :

5.3.7 Place tray in the rubber mold on the Quanti Tray Sealer and press
“‘Seal”.

5.3.8 Place in 35.0°t0.5°C incubator for 24 to 28 hours (27 to 28
perfered).

, 54  For 107 Dilutions:

! :
5.4.1 Follow steps 5.1.1 thru 5.1.5 from above.

5.4.2 Add one packet of Colilert to a 99 mL sterile water blank, cap and
shake to dissolve the reagent. .

Page 50f 13
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5.5

5.4.3

54.4

545

546

547

54.8

Pipet 1.0 mL of sample into the 99.0 mL sterile water blank.
|

I
Shake 25 time, in 7 seconds with a one foot movement.

L'abel back of 97 weII tray W|th the Lab Number, Date, Time and
Dilution Factor (100X for 1072 dilution).

Pour sample into 97 well tray and tap on small wells to dislodge air
bubbles.

Place tray in the rubber mold on the Quanti Tray Sealer and press
“Seal”.

Place in .35.0°£0.5°C incubator for 24 to 28 hours (27 to 28
perfered).

Reading, Interpreting and Reporting

5.5.1

5562

5.5.3

554

Remove the trays from the incubator after 24 hours incubation.
Samples must be removed from the incubator with 28 hours.
Because the sample is divided into 97 portions, some of the wells
are slower to develop the color change. Therefore, it is preferable
to let the trays incubate 27-28 hours.

Examine each well on the tray for the presence of a yellow color
(confirming the presence of coliform bacteria) that is equal to or
greater than the compartor. Wells that are slightly yellow, but not
as yellow as the comparator, must be place back into the incubator
to incubate for the full 28 hours. Samples left in the incubator for
more than 28 hours must be reported as “Laboratory Accident”
unless they are clear.

Count the number of large wells (including the very large well at the
tep of the tray) and the number of small wells that have a yellow
color equal to or greater than the comparator and record in the
“Conf24” column on the “Colilert Bench Sheet” (Attachment #1) as

follows: # Large Wells/# Small Wells * Dilution Factor.

All trays that contain at least one yellow well (Total Coliform
Positive Samples) must be taken into the Walk-In Incubator and

Page 6 of 13
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5.5.5

5.5.6

|

|

|

\ : Environmental Microbiology
1

|

l

|

checked for fluorescence with the 366 nm UV light. Wells with
fluoresce equal to or greater than the comparator are Positive for E.
coli and must be marked with a marker.

Count the number of large wells and the number of small wells that
fluoresce equal to or greater than the reference comparator and
record in the “E. coli” column on the “Colilert Bench Sheet”
(Attachment #1) as follows: # Large Wells / # Small Wells * Dilution
Factor.

Qsing the IDEXX Quanti-Tray/2000 MPN Table (Attachment #2)

d|etermine the number of total coliforms and E. coli as follows:
5!.5.6.1 For total coliforms - read down the chart for the
I number of large yellow wells and across the top for
‘ the number of small yellow wells. The point where
the column and row intersect is the MPN value for
total coliforms based on 100 mL of sample. If a 10™
dilution of the original sample was made the MPN

value must be multiplied by 10. If a 10 dilution of the

original sample was made the MPN value must be
multiplied by 100. Record the computed value as it
appears on the chart in the “Total Coliform” column of
the Colilert Bench Sheet.

|

5.5.6.2 For E. coli - read down the chart for the number of

| large fluorescing wells and across the top for the
number. of small fluorescing wells. The point where
the column and row intersect is the MPN value for
total coliforms based on 100 mL of sample. If a 10~
dilution of the original sample was made the MPN
value must be multiplied by 10. If a 107 dilution of the
original sample was made the MPN value must be
multiplied by 100. Record the computed value as it
appears on the chart in the second “E. Coli” column of
the Colilert Bench Sheet.

556.3 If all wells are clear (Negative for Total Coliforms)
then record as “0/0 * Dilution Factor” in the
“CONF/COLI" column on the “Colilert Bench Sheet’
and report as < minimum detection limit in the

Page 7 of 13
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6.0

5.5.7

55.8

“TOTAL” column. | Minimum Detection L|m|ts are as
follows: < 1 for 100 mL portions, < 10 for 10" drlutrons
! and < 100 for 107 dilutions.
| .
l
Special Instructions for Computing and Reporting E. coli for LT2
Samples:

|

5.5.7.1E Since three different volumes (100 mL, 10, mL and

l 1.0 mL) of the same sample, the volume that yields

: the number of positive wells (# of Large Wells + #!of
Small Wells) in the countable range of 39 to 78 (40 to
.80%) is the one that is to be used for reporting.

Record the date reported in the “Rpt Date” column and the initials
of the analysts reading the results in the “Initials.” column. Also,
record the time the samples are read in the space to the right of the
last column labeled “Read Time”.

, Note The report date, analysts initials and time read may be

5.5.9

recorded on the top line and then arrows drawn down. See
example on Attachment #1.

After the data has been entered on the bench sheet for a particular
sample then the Water Bacterrologrcal Report Form (EM 1) is to be
completed Total Coliforms are to be marked as “Present” ‘or
‘Absent”. E. coli only has to be marked as “Present” or “Absent” if

~Total Coliforms are Present. The MPN value for total coliforms and

E. coli is to then be recorded in the * per 100 mL"
space.

5.5.10 After all EM-1 forms are marked, they are to be placed in the

basket labeled “Forms To Be Checked”.
l

5.5.11 All forms are to be checked by a Microbiologist Il or higher. Al

s'amples with Total Coliform Positive Results must be initialed by
the analyst checking them on the bench sheet. Initials are to be
placed 'to the right of the initials of the analyst reading the test.

(’See Attachment #1). ] _ l

Quality Control

Page 8 of 13
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6.1  Colilert Quality Control

6.1.1 See procedure Chromogenic/Fluorogenic Substrate Test (Colilert
100 mL), Section VI. '

6.2  Additional Quality Control for the Quanti Tray:
6.2.1 On a monthly basis, add 100 mL of a bromcresol purlple solution to

a 97 well tray and seal. Check for any leaks and record the results
on the “Quanti Tray Sealer - Leak Check” form (Attachment #3)

e Page 9 of 13
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!

| | o Attachment #1
| 1 Colilert Bench Sheet:
K |

@ O @,
! . BENCH SHEET- COLILERT

.- R I B e e ~ e T TR,
Lab Sample : Code -County 'Collect Dt -Analysis Dt | Name/Co Coliector ‘Sample’'Lo Conf24: E coli Tot
ST IO X T T P S T it vk u G i = ST T
40467 1SR [MASON 10162006 10/1772006 [ Dl e p-
46468 “3A ’ROANE 10/1612006 1 10/1712006 |, G
46469 13A  [MASON 1011612008, 10/17/2006 [% PR
46470 '8 PUTNAM  10/16/2006  10/17/2006 [5 , T e
46471 I3A i PUTNAM  10/16/2006 : 10/17/2006 ) ”;- T
[ S S A SRS 3
46472 {3A  [PUTNAM  {10/16/2006 : 10/17/2006 . :
46473 181 {PUTNAM  {10/16/2006 1D/|7/2006fr;m v ’ v~

.. O ro - B B T 4 . [
46474 i34 [PUTNAM  :10/16/2006 10/17/2006 {53 )

46475 | PUTNAM ©110/16/2006 1 1 .
46476 [ PUT 62006 10/17/2006 | i
46477 {3A | PUTNAM  10/16/2006 | 10/17/2006 5 -
[ ‘.._,...,...(.,...,_..__..4.,,.,.;.._..,.,.. B ] I " i K- -
46478 (3A JFAYETI’E {10/16/2006  10/17/2006 { £ i i
| I L . R N P N . Rt -
l 46479 13A | JACKSON 110/16/2006 ; 10/17/200 ;
46480 "3A | MASON N
- JR O O, % ) IR .
46481 3A ! WYOMING # ENGLAND
I e I P ‘x R IR e -
46482 ‘3A ' WYOMING  {10/16/2006 | 1017/2006 | SB
e e UG R AU [ | i, ] - U SOV A
46483 i3A !FAYETTE 110/16/2006 * 10/17/2006 }§:a i
B T I IR TR PURIN RN /¥, et KRS N
46484 ‘3A | ROANE 101612006 10/17/2006 'Yy ‘

. O i .
46485 3B | MASON 10/16/2006  10/17/2006 ; o508 ‘ A
wiss A [wAson 10ni2008 1017006, U
46487 “3A | MASON '10/16/2006 10/17/2006 .18
46488 3A | ROANE 10/16/2006 - 10/17/2006 , B STARCHER
46489 3A | MERCER  10/16/2006 BELCHER
46490 3A  IMERCER  10/16/2006 - 10/17/2006 ¢,.2% ¥ okt| BELCHER
46491 3A | MERCER  10/16/2006 - 10/17/2006 4 BELCHER
46492 3A  LOGAN 10/16/2006  10/17/2006 yt* 4 MOUNTS S

. 46493 '3A  LOGAN :10/16/2006 1017/2006 ! ‘ImounTS s J
| - N 3 Cee - - . _— e e e ey " PR R = - .. Geeieceieim miamen e e e e [ ——
Wednesday. October 18, 2006 . © GEC 2003 Page 10f 3

|

| |

Note: “Name/Co and Sample Lo” have been hiddén to protect privacy.
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Attachment #2

IDEXX Quanti-Tray®/2000 MPN Table

# Large { per 100mi)
Wells # Small Wells Positive -
Positive 0 1 2 3 4 5 [ 7 8 9 10 11 12 1 14 15 16 17 19 24
7 <1 10 29 38 380 30 8% 78 3§ us W8 n§ 135 138 w©r 1nBroIer 0. 23]
1 10 20 a3l 48 50 60 71 81 84 180 LY 121 132 142 152 182 173 182 204 256
2 20 30 4% 5.1 61 71 8.1 82 B2 112 122 133 143 154 184 174 185 165 218 266
3 i 40 51 61 72 82 92 13 113 124 134 145 155 185 178 188 197 202 22 262
4 4.1 §2 @82 T2 83 63 104 114 125 135 (48 156 167 178 188 199 210 20 2.2 206
5 52 63 73 84 04 W5 145 128 137 147 158 168 179 8D 2001 212 217 23 x5 310
3 63 14 a4 65 WA 118 127 138 148 160 170 161 102 203 214 225 236 247 768 24
7 75 85 98 107 WME 328 132 150 161 172 163 194 205 218 227 238 249 260 23 339
8 §6 B7 D8 112 130 4% 152 83 174 165 186 207 248 220 241 262 203 274 07 354
| 9 “8 108 120 133 142 53 184 176 17 19§ 200 220 232 243 254 208 277 288 312 370
! 10 1.0, 121 132 144 85 86 177 120 20 211 223 234 246 3157 200 280 202 203 27 3£ 6
| 11 122 134 145 156 BE 7@ 121 ™2 214 025 037 048 260 2z 283 205 307 319 322 202
2 125 148 188 182 @1 193 204 18 DS 239 251 283 275 N0 322 3¢ 358 418
| 17 142 180 171 @33 195 208 28 230 242 254 288 278 200 28 338 B0 375 438
[ 1 181 173 185 487 209 224 233 M5 257 208 2601 203 305 M2 354 W7 31 454
. 15 FE 187 108 213 223 235 247 258 Y2 264 208 300 a2t 368 371 334 40.¢ 473
16 188 207 213 28 238 250 22 5 287 3008 312 X85 337 35 338 401 27 302
17 203 218 28 243 263 208 225 21 W3 38 320 1 364 03 208 419 45 512
18 218 231 243 258 85 224 204 30T R0 B3 ME 359 IT2 411 224 438 465 532
19 223 246 358 272 285 223 31 324 37 350 303 376 30D 4310 443 457 484 54
. 246 282 275 288 M3 15 RE 341 354 I\E 3B 305 408 578
il LR i R T 'R - T WE 359 3.3 B8 W0 43 3%% 139
2 282 205 3008 323 3@ 30 384 T 0T 405 410 433 448 . . 5. 623
n 200 313 327 M4 365 32 383 MT 41 425 43D 454 488 8§12 527 42 563 i 847
24 37 331 M5 IBE 33 3BI 402 41T 401 4468 480 475 400 535 550 A5 SAd 505 673
5 A6 350 B4 376 203 4D2 422 437 452 487 4B2 407 &i2 £658 573 R0 €05 @D 0.0
25 5 366 364 LB 414 428 443 450 474 4BD  ED4 520 535 T82 508 GBIz &30  B<7 720
7 374 386 404 420 435 450 465 421 408 512 528 544 660 608 €24 241 857 A4 58
28 395 410 420 441 457 473 486 504 520 538 552 688 665 €35 052 f8H L34 703 700
b2 417 432 48 464 480 498 H12 525 545 501 578 AG5 012 002 630 €0e 715 733 824
30 439 455 471 487 04 520 517 554 513 SB6 6DS 622 640 803 710 729 747 785 859
31 482 479 485 512 528 46 583 581 GGE Bi8 633 0651 600 724 742 761 T80 702 (]
12 487 504 521 538 568 573 Sy 600 627 845 683 BB 700 787 718 785 815 835 938
n 512 530 548 35 53 ed? 620 636 657 678 605 Tid4 733 702 @12 232 32§73 : o7 E
34 539 557 576 Sp4 613 033 650 670 B6RE OB T8 48 768 820 850 870 BG2 ¥4 RIS G577 3002 1024
35 £62 B8 6D5 @24 Ba4  PA3 BRI 703 723 743 763 764 BDS 880 8.1 P13 A5 957 @30 1003 1026 3050 073
36 508 617 637 @57 617 €a7 Thi  TXE 1B 5D 601 823 645 912 935 w8 o8+ 1005 102§ 1053, 1077 D2 4127
37 s 650 670 €91 712 733 754 778 TRE 620 842 BB5 BES 958 932 1006 1031 1058 1051 1107 1132 1150 1188
25 ‘a3 Bg<4 FO® 727 4B 774 T4 518 EIF BB 866 10 634 106 1034 1058 1066 1112 1130 1188 1104 3222 1350
k- 700 722 744 787 782 1.3 838 660 BE4 QDD 034 050 0S4 083 1020 1115 1148 1174 12D3 1232 §26.1 1202 43%2
40 738 703 765 300 £33 557  £82 @3B B33 DAO 0BS5S 102 19 1124 1153 1162 1232 1243 1274 1305 1337 1370 403
1 AT 7ED 805 B30 &5 X D ’ ; RN T1] ¥ ; - x ; { ; 2 T S b ) 2 3 138 1423 460 133
42 a28 852 878 05 @32 A0  fae 017 10468 078 1106 137 182 1203 1234 1267 1351 1338 1372 {4DB 1445 1483 1522 561 1602
| ‘ 43 ’E?.C 904 832 8D WO 1016 1050 1083 1112 145 1178 1211 1243 124 1317 1354 1381 1430 1470 1510 1552 1504 1832 1882 722
4“ $3.1 861 BE1 1022 1054 1066 1119 1153 1187 1223 1259 1206 1334 1374 1414 1455 1487 1541 1585 1631 1870 1727 777 1220 1262
I 45 §0.3 . 25 1058 1082 1126 1162 1108 1238 1274 1314 33564 1308 1439 1433 1522 1570 1624 1674 1726 1750 1B35 1802 W61 2012 107E
[3 033 1025 1134 1172 1210 1250 128.1 1333 1378 1421 1407 1515 150.5 816 1670 1725 162 1642 1004 1068 2036 2106 2178 2264 2333
41 1143 NME3 1204 1288 1308 1354 1401 1450 1500 1553 1€Q7 €84 1723 {725 1850 19LE 1680 2064 42 3224 2310 3800 2405 2505 2700
4 1230 1284 13301 1370 1430 1463 1530 1507 1853 1722 1739 1380 A5 2014 2008 217 2232 2352 4ED 2603 2723 2851 2087 2130 2282
49 1355 1406 1464 1523 1565 nlss.u 1720 1703 1372 1958 2048 2143 2247 23 2434 2613 2755 2002 3076 3255 448 3054 2873 4108 4352
028322501
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! |
% Large ! IDEXX Quanti-Tray®/2000 MPN Table (per 100my
Wells | # Small Welis Positive
Positive 28 29 ‘ 30 31 32 33 34 36 37 38 3% 40 41 42 43 a4 45 48 A7 43
2 KL LA
[ FEE] 288 205 215 328 R 347 36.5 378 323 40.0 <3.0 424 431 242 453 483 a7.4 49 & 48.5
1 208 RIS ! e e 320 50 iR 382 363 40.4 414 £2.5 436 447 7 458 a7 e 43.0 a.1 £1.2
2 at 22 222 253 36.4 285 375 307 40.5 41.9 439 44,0 251 48.2 47.3 484 49.5 8 &2
3 28 338 r 227 258 38.5 kYR 3p0 40.1 41.2 42,3 . 424 445 258 437 478 4540 50.0 £1.2 £22 £i5
4 230 50 201 7.2 423 429 450 48.1 472 453 485 £0.6 517 £20 E4 0 56.3
5 5.4 3}5s | are 38.7 . 444 4£.5 43.8 477 <50 50.0 51.2 £23 53.5 &4 8 £58 £8.37
[ age 280 ‘ 6.2 40.3 48.0 4711 483 404 50.6 51.7 520 €41 £52 £84 Er?_q - £80
7 284 pe | 1.6 47.7 48.8 © 500 51.2 £2.3 8356 £4.7 55.9 £7.1 832 Ep4 eg.e €1E
8 400 41.2 43.5 404 50.8 518 530 54.1 553 538.8 57.7 £a.0 B2 . 61.4‘ azeg [ )
9 41.9 428 452 51.2 524 53.8 54.9 58.0 57.2 55.4 5.7 680 & 8l e34 2% [
10 43.3 445 488 53.0 542 55.5 59.7 57.9 £Q.2 80.4 81.7 2.8 4.2 5.4 2487 87.a
11 450 403 48.7 54.8 5€.1 57.4 558 504 812 824 837 85.0 682 ar s 288 701
2 15 48.% £0.8 5€.9 58.1 50.4 B80.7 62.0 eax 84,5 85.8 67.% €9.4 €27 Fie 724
13 45.6 406 525 58.8 a0.2 915 828 841 854 837 830 88.3 7 720 733 747
4 55 58 824 80.9 02.3 8348 049 88.3 a7.8 as.9 783 71.8 730 744 7873 775
15 825 538 £f.4 831 84.5 a5.8 ar.2 83.5 809 71.3 72 740 754 788 782 748
18 245 £58 585 8£3 8e.7 83.1 aa.5 708 723 73.7 751 8.8 778 a2 ege 822
17 588 &30 €07 87.7 8e.1 705 7i8 733 748 78.2 778 Al 816 az.o £3.8 g2
18 558 @02 63.0 70.1 715 739 T4.4 750 7.3 7E8 a8d.3 81.8 832 848 £6.2 872
19 81.0 el.4 853 72.8 74.1 75.5 770 75.5 80.0 8156 83.1 84.8 5 R are 20.2 0.7
20 633 e4.8 877 75.2 70.7 76.2 79.8 B8i.3 82.8 84.4 850 87.5 834 0.7 &322 §3.6
21 5.8 a7.2 0.3 774 785 81.1 828 a2 858 87.4 834 0.8 o alied e3¢g 5.4 871
22 28.2 ea.a 729 80.58 52.4 84.0 858 B7.2 60.& 821 63.8 €55 €71
23 V1.6 28 : 757 83.8 5.4 87.1 88.7 00.4 <X 5.5 67.2 056 008
24 737 752 78.8 B8a.3 Bg.e 80.3 929 83.8 87.2 93.0 1007 026 1043
25 788 78.2 81.7 80.2 ¥2.0 a7 85.5 7.3 100.¢ 1027 1045 1082 3082
FI3 79.7 E1.4 8s.a |7 8L5 a3 ge.l 1019 1047 1098 1085 w104 5123
27 are g4 88.2 7.4 99.‘3 101.2 1031 1950 103.8 1108 4127 1147 3187
28 882 €8.1 81.8 101.2 1023 1052 197.2 el 1132 152 T2 1Rl il14
29 gaeg P17 5.9 1085 1075 1085 1118 127 117.9 1200 1221 242 i29.4
30 62.8 (21 7 0.6 100.8  112.0 1142 1183 {185 1228 1251 1273 1725 1318
31 er 7 €37 |ie 1038 1347 I‘.G.Q; 118.1 1214 1228 128.2. 1305 13208 1353 3377
az W02.0 3042 |03 095 L 1iBEs, 1224 1245 1228 1202 1340 1335 1300 418 1440
33 1088 309.¢ [i11.2 138 L1284 & 1303 1328 13£3 140.2 143.0 1458 14B3 1504
34 LT 140 | 1144, 1180 1314 1340’ 1388 1362 1419 47.¢ 1800 1528 1857 558
35 171 i19.8 11222 1247 11380 1405 | 1428 1484 1452 -155.0 1580 18i.D 1840 671
35 330 3257 !125.4 WA 1453 1483 1543 1543 1573 1838 18088 1700 1732 3748
37 1228 324 12352 1282 . 1525 1587 1509 1821 186.5 1732 1787 1802 1837 873
38 1388 1328 1430 1492 1484 1826 1555 1502 1828 1681 160.8 1732 17R.8 1B4.2 1820 1938 1057 8.7
as 450 1482 817 1851 1888 1224 1857 1684 1734 1780 180.7 1847 1887 109.8 2050 2053 20068 2140
40 1642 578 i815 1853 1601 1730 177.0 1813 1352 1504 193.7 188.1 2028 2147 2184 - 2231 2330 231D
41 948 3888 1730 1772 1815 1858 1903 145 190A 2042 2001 214D 2101 2204 2348 2502 2458 2518
42 773 1818 1885 1813 181 2011 2062 2914 2987 2222 2277 3334 2302 2513 2675 2838 2703 2788
43 1924 3878 2026 2084 2140 2188 2256 231.8 2283 2445 2510 2577 23548 2750 2833 2038 3015 3024
a4 2110 2172 2235 2200 2297 2434 D250 258.¢  MBEA 2723 2&312 2564 29748 2151 3241 3333 33428 3524
45 2352 2227 2804 2584 2867 2753 2843 2933 3025 2323 3223 3325 34349 284.0  373.2  287.8  3@8B 4120
46 2832 2778 2878 2031 3G8.E 3189 3314 3433 3565 2AB8A1 3311 3B45  4pA3 4371 4520 487.& 4833 4038
47 3188 3300 23430 357.6 3725 3877 4034 4185 4389 4541 2721 4007 509D E504 5737 5038 38187 8aDE
48 38588 4160 43860 4589 4786 501.2 5247 5403 5745 6015 6204 8588 880.3 75586 7035 8207 5704 9138 B
49 547.6 5794 §13.1 B4BB 8EB7 7270 7F70.1 5i64 8884 0206 Gad4 10482 11189 12987 14138 18521 17322 10823 24124 24106
066323501 '
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| ! Attachment #3
- 1
B | QUANTI TRAY SEALER
l LEAK CHECKS
|
Observations ' Q-Tray Lot # : Exp Date ’ Comments | Initials
0 145135 (2020) O Okay — No Leaks
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135 (2020) 0O Okay - No Leaks
0 01557 (2X) O Do Not Use — Leaks Detected
O 145135 (2020) 0O Okay - No Leaks
O 01557 (2X) T Do Not Use — Leaks Detected
0O 145135 (2020) O Okay — No Leaks
0 01557 (2X) O Do Not Use — Leaks Detected
0O 145135 (2020) O Okay — No Leaks
O 01557 (2X) 0O Do Not Use ~ Leaks Detected
O 145135 (2020) 0O Okay — No Leaks
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135 (2020) O Okay — No Leaks I
. 0 01557 (2X) O Do Not Use — Leaks Detected
i O 145135(2020) | O Okay - No Leaks I
! Q 01557 (2X) O Do Not Use — Leaks Detected
Q 145135)2020) | O Okay - No Leaks I
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135'(2020) | O Okay - No Leaks |
O 01557 (2X) 0 Do Not Use — Leaks Detected
Q0 145135(2020) O Okay — No Leaks ' ,
0 01557 (2X) O Do Not Use — Leaks Detected !
0 145135 (2020) O Okay - No Leaks .
0 01557 (2X) O Do Not Use ~ Leaks Detected ‘
0O 145135 (2020) 0O Okay — No Leaks
O 01557 (2X) O Do Not Use - Leaks Detected
O 145135 (2020) O Okay - No Leaks
O 01557 (2X) 0 Do Not Use — Leaks Detected
O 145135 (2020) O Okay - No Leaks
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135 (2020) O Okay — No Leaks
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135 (2020) O Okay ~ No Leaks
0 01557 (2X) 0 Do Not Use — Leaks Detected
O 145135 (2020) O Okay — No Leaks i
: 3 01557 (2X) 3 Do Not Use - Leaks Detected
i' QO 145135 (2020) O Okay - No Leaks
X O 01557 (2X) 0 Do Not Use — Leaks Detected
\ QO 145135'(2020) O Okay — No Leaks
‘ Q 01557 (2X) 0 Do Not Use — Leaks Detected
0O 145135 (2020) 0 Okay — No Leaks
0 01557 (2X) O Do Not Use — Leaks Detected
0 145135(2020) | QO Okay - No Leaks"
O 01557 (2X) T} Do Not Use — Leaks Detected
0 14513572020) O Okay — No Leaks - )
O 01557 (2X) O Do Not Use — Leaks Detected
O 145135 (2020) O Okay — No Leaks
O 01557 (2X) O Do Not Use ~ Leaks Detected
0 145135 (2020) O Okay — No Leaks
O 01557 (2X) O Do Not Use — Leaks Detected
0 145135 (2020) 0 Okay - No Leaks
0 01557 (2X) 0 Do Not Use — Leaks Detected
O 145135 (2020) 0 Okay - No Lefigge 13 of 13
a 01557 (2X) O Do Not Use - Leaks Detected
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Heterotrophic Plate Count (HPC)

L Introduction -

The Heterotrophic Plate Count, formerly known as Standard Plate Count, is a method for
enumerating heterotrophic bacteria in water samples. There are three (3) different
methods for the Heterotrophic Plate Count: Pour Plate Method, Spread Plate Method and
the Membrane; Filter Method. The method that is used by the Environmental Microbiology
Unit and the one described below is the Pour Plate Method. Bacterial colonies that are
counted can arise from pairs, chains, clusters or smgle cells which are termed “Colony
Forming Umts’ (CFU’ s) This method can be used as an alternate method to Membrane
Filtration and Multl Tube Fermentation when mvahdatlon becomes a problem.
Heterotrophic Plate Counts of >500 CFU’s/mL are considered “Coliform Positive”.

II. Sample Requirements -

L. For Compliance Samples: Maximum allowable elapsed time between sample
collection and sample analysis is eight (8) hours with a maximum transit time of
six (6) hours and two (2) hours maximum processing time. If sample analysis
cannot be analyzed within the eight (8) hours, then they may be refrigerated at
< 4.0°C (Do Not Freeze) if examined within 24 hours.

For Nén-Compliance: Begin analysis within 48 hours of collection.

|

sampies for any of the followmg reasons:

! 2. Reject

A Insuﬂicmnt air space to facilitate mxxmg of sample.

B Sample contains residual chlorine.

C. Sample exceeds maximum allowable time requirements.

D Information on the Water Bacteriological Report Form (EM-1) is
insufficient. (No date or time of collection)

E. Sample container was not furnished by the Office of Laboratory Serv1ces

IIl. ° Sample Types -

Samples analyzed by this method are done so by special request only. Such requests must
include notifying the laboratory in advance of laboratory sample accession.

VII-HPC-1 |
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_Certain Bottled Water Companies request a Heterotrophic Plate Count in addition
to their coliform test as a part of their Quality Control. These samples are
considered Non-Compliance.

Iv. Reagents and Equipment -

Reagents

1. Standard Methods Agar (also known as Plate Count Agar). Prepared by the
Media Preparatlon Section and stored in 500 mL screw cap Erlenmeyer flasks (250
mL per, ﬂask) in the Media Preparatxon Refrlgerator

2. 99.0 % 2.0 mL Buffered D11ut10n Blanks. Prepared by the Medla Preparation |
Section and stored in the: Milk Room wall mounted cabinets. (Are used to ‘
accommodate dilutions higher than 0.1 mL)

Equipment

Level Table with adequate Lighting (> 50 foot-candles)

Flowing Steam Chamber or Boiling Water Bath (to melt the media)
Circulating Water Bath (45.0 + 1.0°C)

1.1 mL Pipets

Pipet Bulbs

Petri Dlshcs (15 X 100 mm)

Incubator (35.0+£0.5°C)

Partial |Immersxon Thermometer ca.librated in the 44.0 to 46.0°C range
Darkﬁeld Colony Counter | .

10. Hand Tally (for counting colonies) !

11.  Wax Pencil (for labeling plates)

12.  70% EtOH Cloths (cheese cloth dampened with 70% EtOH)

Al I O a

V. Procedure -

Set Up and Plating

Note: If HPCs are done on days that there are milk samples, then all of the control work
is carried out by the Milk Room Personnel, only the HPC Plates will have to be
labeled If the samples requiring HPCs will also require a Coliform Test, then
asepuc‘a]ly transfer 100 mL to the appropriate test vessel for the Coliform Test and

VII-HPC-2
i
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1) Sample #, A, Dilution 1 (1.0 mL), Date
2) Sample #, A, Dilution 2 (0.1 mL), Date
:3) Sample #, B, Dilution 1 (1.0 mL), Date
4)  Sample #, B, Dilution 2 (0.1 mL), Date

Plus the following Quality Control Plates:

1) Two (2) Air Quality Plates labeled “T-1” and “T-L”
2) One (1) plate labeled “H,0”
3) One (1) plate labeled “Pipet”
4) [Optional] One (1) plate labeled “SMA +7(On this plate,
- also include the “Name of the organism”, “Volume Plated”,
“Date Plated” and the “Date the Agar Was Made”

6. Analysls may begin once the SMA Agar has reached the appropriate temperature
45.0 :t| 1.0°C) and the temperature has been recorded on the work sheet. Pour 10
-12 mL of SMA Agar into a plate labeled “T-1 . Be sure that the agar covers the
bottom of the plate. Place the “T-1” Plate in the m1ddle of the plating area.
Expose the plate to the air by removing lid and placing it beside the plate. Do not
invert the lid (this would double the surface area exposed to the air). Set a timer !
for 15 minutes. Proceed with the next Step. When the timer goes off, place the lid
on the plate, invert it and place it in the 35.0 £ 0.5°C incubator (the Environette).
(Control plates must be kept with the sample plates unless, milk samples are also
plated, in which case the control plates are kept with the milk samples)

7. Shake sample vigorously (25 times, within seven (7) seconds, with a one (1) foot
movement)

8. With an alcohol cloth (cheese cloth with 70% EtOH), remove the sample bottle
lid. Place the lid upside down in the cheese cloth on the table.

9. Remove the pipet from the pipet container (plastic bag or metal canister) without
dragging the pipet tip across the exposed ends of the other pipets.
1 | . '
. Lo | i
10.  Insert the pipet no more than one (1) inch below the surface of the sample and |
draw the sample up above the 1.1 mL mark.

11.  With the pipet at a 45° angle and the lower side of the pipet tip in contact with the
neck of the sample container, adjust the sample volume in the pipet down to the

VHI-HPC4

Freedom_0006022_0144



Environmental Microbiology
SOP / QA Manual
Procedure: HPC

Rev. 11/18/98

take the remaining sample to the Milk Room for plating.

1. Turn on the Standard Methods Agar (SMA) water bath and circulator and set to
45.0 £ 1.0°C. (Bath should be allowed at least one (1) hour to reach temperature.)

l

2. Calculate the amount of SMA Medla needed as follows:

! i
A. Determme number of plates needed. There will be four plates per sample ‘
(1 0 mL and 0.1 mL in duplicate) plus two (1) plate for an air quality |
control (labeled “T-1) plus one (1) plate for the pipet sterility control plus
one (1) plate for a water blank and one (1) plate for a positive control (0.5
mL from the “10®” dilution of E. coli){Positive Control is optional].

B. (Number of Plates X 15 mL agar per plate) + 250 mL agar per flask =
Number of Flasks Required [Round up to the next whole number and add
ltwo ).

3. Obtain the required amount of SMA Media from the Media Preparation Section’s
Wa]k-In Refrigerator. Loosen the flask’s lids and place them in the Flowing Steam
Chamber Turn on Steam Chamber and seta timer for 45 minutes.

\ i

4. When SMA Medla is melted, remove from‘ the Flowing Steam Chamber using heat
reS1stant gloves, turn off Steam Chamber and place the media in the: Tempering
Bath (Step 1). Be sure the temperature of the Tempering Bath is 45 0+£1.0°C, |
adjust if necessary. Replace the cap of the temperature control flask with foil and
using a pen or pencil, make a whole large enough to insert a thermometer. Place a
thermometer calibrated in the 44.0 - 46.0°C range into the temperature control

_ flask. Be sure that when placing the media in the bath that the water level in the
! bath rises slightly above the surface of the media in the flask. (Tempering the
media may take up to an hour.)

5. Prepare the plating table as follows:

|
A. | Wipe the table with 70% EtOH.
B. Obtain a discard bucket from the corner cabinet below and just to the left
of the SMA Tempermg Bath. |
C. Obtain 1.1 mL pipets and pipet bulb
D. Label plates with wax pencﬂ on the lids, not the bottoms : each sample has
‘ four (4) plates (unless higher than 0.1 mL dilutions are to be performed)

VII-HPC-3

Freedom_0006022_0145



Environmental Microbiology |
+ SOP / QA Manual|

* Procedure: HPC'

Rev. 11/18/98

1.1 mL mark.

12.  Lift the lid of the petri dish (start with the petri dish with the highest dilution
volume - in most cases 0.1 mL) up and slightly to the side. (Just enough to allow
insertion of the pipet)

13. With the pipet at a 45°ngle and the lower side of the pipet tip in contact with the
bottom of the petri dish, dehver 0.1 mL of sample and replace the lid to the plate.

14. Lift the[hd of the petri dish w1th the next lowest dilution (m most cases the 1.0 mL
pemdjsh)JustasmStep 12. . : |

15.  With the pipet at a 45°angle and the lower side of the plpet in contact with the
bottom of the petri dish, deliver 1.0 mL of sample to the petri dish with a column
drain of two (2) to four (4) seconds. Touch pipet off in a dry spot on the bottom
of the petri dish (pipet at a 90° angle with respect to the bottom of the petri dish)
and replace the lid. '

16.  Repeat Steps 10 thru 15 for the duplicate plates. (Plates labeled “B”)

-17.  Move fhe plates containing the sample aliquot to the table’s edge. Remove SMA
Flask ﬁ'om the tempering bath and wipe off excess water with a paper towel.
Removle the cap to SMA Flask (when placing the cap on the table, invert it). Lift
the lid of petn dish up and slightly to the side, pour 10 - 12 mL of SMA Agar,
replace’ lid. Pour no more than four (4) pem disbes before mixing. Mix plates as
follows| five (5) times clockwise, five (5) tlmes up and back, five (5) times left and
right and five (5) times counter-clockwise. Mixing velocity should be sufficient to.
ensure uniform sample distribution, but not high enough to cause splashing on the
plate lid.

18.  Pour an SMA Agar control from each flask of agar that is used into the “SMA-1",
“SMA-2” or “SMA-3” Plates, respectively using the residual aliquot from each
flask remaining after pouring all possible plates from that flask.

19.  When all plates have been poured, obtain a sterile dilution blank and shake it
vigorously as in Step 7. Pour 1.0 - 2.0 mL into “H20” Plate.

20. Usinga sterile pipet, deliver 1.1 mL of dilution water from the dilution blank to the
“Plpet"’ Plate. Pour and mix the plate as described in Step 17 above.

!
1

i : vm HPC-S
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{

21.  [Optional} Obtain “Positive Control” from the Walk-In Refrigerator and plate 0.5
mL into|the “SMA +” Plate. Th.lS control plate is prepared only after all other
plate preparation has been accomplished in order to avoid contaminating the other
plates. ‘ i :

|
|
|

22.  Allow all plates to solidify, invert them, and stack them no more than four (4) high
in a 35.0 + 0.5°C Incubator (the Water Room Environette Incubator). All plates
must be placed in the incubator within 10 minutes of pouring them.

23. TIncubate all plates for 48 % 3.0 hours.

If Dilutions Higher Than 0.1 mL Are Required, Accommodate As Follows:

24. One (l)i 99.0 mL Dilution Blank will be required for the 0.01 mL and 0.001 mL
dilutions. A second dilution blank may be needed if higher than 0.001 mL dilutions
are required, a]lowing for preparation of 0 0001 mL and 0.00001 mL dilutions.

25. Follow( Steps 1 thru 9 above but with the followmg except.ron ,
| i |
A There will be at least two (2) to four (4) extra plates per sample possibly !

more. (Plan on two (2) plates for each sample for each higher dilution)

B. Using a wax pencil, label the first dilution blank “Sample #” and “10%”. If
a second dilution bland is required, label it “Sample #” and “10*”

26.  Insert pipet no more than one (1) inch below the sample surface and draw sample
uppastthe 1.0 mL mark.

27. With tt!re pipet at a 45° angle and the lower side of the pipet tip in contact with the

“neck of the sample container, adjust the volume down to the 1.0 mL mark.

28. Removle the stopper to the dllutron blank (first dilution blank, 107 2yand with the
pipet at a4s° angle and the lower side of the pipet tip in contact with the neck of
the dllutron blank, deposit 1.0 mL of sample into the dilution blank and replace the
stopper (If higher than 0.001 mL dilutions are required, then this dilution blank |
(10?) is shaken and 1.0 mL is to be transferred to a second dilution blank (10*)
following the pipetting procedures as outlined in Steps 26 thru 28)

29.  Each dilution blank is to be treated like a sample and plated as per Steps 7 thru 15

VII-HPC-6
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jé
3

‘
2

1.

\
|

l
- above. The original sample will accommodate the 1.0 mL and 0.1 mL dilutions, the

first dllutlon blank will accommodate the 0.01 mL and 0.001 mL dilutions, the
second dllutlon blank will accommodate the 0.0001 mL and 0.00001 mL dilutions,

etc. J ‘i; ‘- ‘
[ b : ‘
‘ h

] ! . 1'

Reading, Computing and Reporting Counts . L _J i ’
) |

‘ }

After 48 + 3 hours at 35.0 & 0.5°C, examine all plates with the aid of a darkfield
colony counter. Read and record all QC Data first (“SMA Sterility”, “T-17,
“Pipet”, “+ Control” [if done], and “H20” plates)

Count all colonies using a Hand Tally.

Record counts onto the bench sheet in their appropriate columns. There are
columns for “1.0 mL”, “0.1 mL” and “HPC Report™. If higher dilutions were
used, then Special Notations (the dilutions used) are entered above the counts.
(See Attached Copy of Bench Sheets - Attachment 1)
i ‘ I

Compute coﬁnts as follows: | | |

|
A. | if only one dilution ylelds plates with 30 to 300 CFU’s, computc the mean

for that dilution as the basis for the HPC;

B. if both dilutions yield plates with 30 to 300 CFU’s, average the mean count
for each dilution as the basis for the HPC unless the count computed for
the higher dilution is more than twice the count computed for the lower
dilution. In the latter instance, use the lower computed count as the HPC;

| if neither dilution yields plates with 30 to 300 CFU’s, use the mean count
d for the dilution nearest to 300 as the basis for Estimating the HPC,

| _

|

D. | ifboth dilutions yield only plates with fewer than 30 CFU’s, Use the mean

| cou;nt of the duplicates of the lower dilution to estimate the HPC;

| / |

| if both dilutions yaeld plates w11h 0 CFU’s, estlmate the HPC and <1 times
.’ the Jowest dilution used; ; oo J

I 4
! |
i

F. if only one plate of one dilution contains 30 to 300 CFU ’s, when one plate
of one dilution contains 30 to 300 CFU’s and the duplicate contains more

VII-HPC-?
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|
I
l ‘than 300 CFU’s, use both plates in computing the HPC;

G. lf one plate of each dilution contains 30 to 300 CFU’s and the duplicate
|contams more than 300 or less then 30 CFU’s, use all four in computing

the HPC; _ !

, |
H. lf both plates of one dilution contain 30 to 300 CFU’s and .onlly one |
duplicate of the other dilution contains 30 to 300 CFU’s, use all four plates

in computing the HPC unless excluded by “Spreaders” or “Laboratory
Accidents”;

L if both plates of the highest dilution have more than 300 CFU’s but fewer
than 10 CFU/cm?, use the plates with the highest dilution. Count 12 cm?
;and divide by 12 to determine the average per cm®. Multiply the average
by the Plate Factor to determine the CFU/plate. Plate Factor is the area of
the plate in cm®. ( 7wr?). Average the plates and multiply by the dilution
factor

J. if both plates of the thhest dllutlon have more than 300 CFU’s but fewer

than 100 CFU/cm’ and 'more tha.n 10 CFU/cm?, Use the plates with the 1
h1ghest dilution. Count 4 cm? and divide by 4 to determine the average per, .
cm?. Multiply the average by the Plate Factor to determine the CFU/plate.
Average the plates and multiply by the dilution factor;

K if both plates of the highest dilution have more than 300 CFU’s and more
than 100 CFU/cm?, use the plates with the highest dilution. Estimate the
HPC as > 100 times the Plate Factor times highest dilution factor.

Examples (Underlined Counts Were Used in Determining Report):

175/208 | | A 190 CFU/mL
2 230/246 30/36 14 | B 280 CFU/mL
3 138/162 42/30 24 | B 150 CFUML [
4 310/330 23/19 c | 320Est cFUmL |
VII-HPC-8
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| s 18714 2/0 D | 16Est CFU/mL
| 6 0/0 0/0 E <1 Est. CFU/mL
’ ? | 7 315/285 27/25 F | 300 CFUML
| 8 275 /320 26/33 G 300 CFU/mL
9 310/290 34/36 H 330 CFU/mL
| 10 240/ 270 30/ Spdr. | H 270 CFU/mL, |
| u 263 /284 LA./30 H 280 CFU/mL
| 12 |{Nte/mnre | 1425 Estt /1311 Be? 7 | 14,000 Est* CFUAL |

'Based on an average of 25 CFU/cm’ when 4 cm® were counted _
2 Based on an average of 23 CFU/cm? when 4 cm? were counted
> Based on a Plate Factor of 57 e’

5. Recorq the computed count on the work sheet, but do not record the result on the
Final RJcport Form.

6. A second analyst must verify and initial the Computed Count on the work sheet.

The sgc_o' nd analyst must record the result on the Final Report From.
. | ! ,

V1.  Quality Contlrol- | _ ' ' , ‘

! : ]
1. Air Quality Plate, “T-1”, must contain <15 CFU’s. If the Air Quality Plate
exceeds 15 CFU’s, then the Sample Results are to be recorded as “Laboratory
Accident” and a new sample is to be requested.

2. Agar Sterility Plates, “Pipet” Plate and “H20” Plate must not show signs of
contamination (excessive growth - to be determined by Supervisor). If control
plates are contaminated, then the sample results are to be recorded as “Laboratory
Accident” and a new sample is requested.

3. Each gxonth, each analyst is to count the same plate (a plate in the 30 to 300 CFU
range). Counts are compared statistically using the Rp X Sm Method.

I

VIIHPC-9 ]
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(These sheets are found in the Colilert Book - The HPC samples are listed ona sépt'lrate sheet

Attachment #1
|

| |
Heterotrophic Plate Count

before the days run of Colilert samples.)

!
;Bench Sheetl

Page 1
VII-HPC-10
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Multi Tube Fermentation (100 mL)

l. Introduction -

Multi Tube Fer‘mentation is the standard test used by the laboratory for detecting
total coliform and fecal coliform bacteria in drinking water compliance samples.
The historical deflnltlon for the coliform group of bacteria has been based on the
method used for detection. When using the fermentation test, the coliform group
of bacteria yls defined as all facultatlve anaerobic, gram-negative,
non-spore- forming, rod-shaped bacteria that ferment lactose with gas and acid
formation within 48 hours at 35°C. For drinking water compliance samples the
laboratory uses a single 100 mL sample portions and because of the potential
problems associated with gas bubbles in large inverted tubes, the gas vials are
replaced with bromcresol purple (0.01 g/L). The test consists of two phases -
presumptive and confirmation and can take anywhere from 48 to 96 hours for
completion.

Il. Sample Requirements -

1. Maximut‘m allowable elapsed time between sample collection and sample
analysis is thirty (30) hours.

2. Reject siamples for any of the following reasons:

éample exceeds 30 hours. - |
Information on the Water Bacteriological Report Form (EM-1) is
insufficient. (No date or time of collection)

Insufficient Sample Volume. (< 97.5 mL)

Sample contains residual chlorine.

Insufficient-air space to facilitate mixing of sample.

Sample container was not furnlshed by the Office of Laboratory
Services.

mmoo w»

i,  Sample Typeé -

1. Drlnklng water compliance samples oenly.
2. Back-up method for all other drinking water samples and pools.
! ) |

IV. Reagents anq Equipment - | : o |

Reagents

VII-MTF(100 mL)-1
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|

Lauryl T'ryptose Broth (double strength with 0.01 g/L Bromcresol Purple).

1.

Prepare'd by the Media Preparation Section in 250 mL screw cap culture

bottles (Cornlng or Wheaton) and stored in the dark in the cablnets in the..

‘water room for no longer than three months at room temperature (<30°C).
2. Brilliant Green Bile Broth. Prepared by the Media Preparation Section in

20 x 150 mm screw cap culture tubes and stored in the dark in the cabinets

in the water room for no longer than three months (loose lid tubes stored no

longer than 2 weeks) at room temperature (<30°C).
3. EC Medium. Prepared by the Media Preparation Section in 20 x 150 mm

screw cap culture tubes and stored in the dark in the cabinets in the water

room for no longer than three months (loose lid tubes stored no longer than

2 weeks) at room temperature.
Equipment } ‘

| ‘ ! |

1. 35.0+0.5°C Incubator. (Walk-In or énvironette)
2. Sterile Cotton Swabs.
3. Metal Racks and Baskets.
4. Culture Tube Racks. Bk
5. Wax “Chicken” Buckets. ‘ 3
6. Tare Bottle with 100.0 £ 2.5 mL range indicated.

For Quality Control

1 10°® Stock of E. coli

2. Slant of‘non lactose fermentating E. coli
3. (3) 100 mL Sterile Water Samples.

4 Inoculatllng Loops

Procedure | ‘

|
‘ _ , - |
Note: All data for the presumptive and confirmation phase is to be recorded on the

Presumptive Phase

1.

MTF work sheet (Attachment #1) in the MTF Records Records Book.

Shake semple 25 times in 7 seconds with a 1 foot movement and pour off
excess so that only 100 £ 2.5 mL remains. (Use tare bottle.)

! VII-MTE(100 mL)-2
\
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2. Pour 100 mL of sample into culture bottle containing 100 mL of double
strength lauryl tryptose broth containing bromcresol purple.

3. Place inoculated culture bottle(s) into metal rack (holds 30 samples) or
metal basket (holds 6-7 samples) and place in a 35.0 £ 0.5°C incubator
(Wal_k-lril or Environette) for 48 + 3 hours on the 24 hour shelf.

4. Check c'ultures in 24 + 2 hours. If culture(s) are clear purple (negative) or
cloudy purple (Turbid), move to the 48 hour shelf. If culture(s) are yellow
(Presun‘”nptlve Positive), remove from the incubator and obtain the
correspondlng Water Bactenologlcal Report Form (EM-1). Record a “+1"
in the ‘p/a24" column. Place the corresponding Water Bacteriologieal
Report Form, EM-1 into the 24 Hour BG box. The sample is now ready for
the Confirmation Phase.

5. After 48 + 3 hours of incubation, remove remaining cultures from the
incubator. Cultures that are clear purple are negative for total coliform
bacteria. For the negative cultures, record the date they are read in the “rpt
date” column and the analysts initial’s in the “init” column. Also, record the
time read out to the side of the last column. Note, the report date and
initials can be recorded in the top of the column and lines drawn down.
The sample is now ready for reporting.

If a cuItLre is cloudy purple .(turbid), set it aside, locate the corresponding

. EM-1 form and place it in the 24 Hour BG box and record a “T” in the

“P/A48” column. The sample is now. ready for the Conflrmatlon Phase

If a culture is yellow, set it asnde, locate the correspondlng EM-1 form and
place it in the 24 Hour BG box and record a “+1” in the “P/A48” column.
The sample is now ready for the Confirmation Phase.

Confirmation Phase

6. For each presumptive positive sample (yellow and. turbid cultures)
submltted for-the Confirmation Phase, obtain one tube containing EC
Medlum (EC) and one tube containing Brilliant Green Bile Broth (BG). Label
each tube with the laboratory number as follows: using a wax pencil, label
the glass BG tube with the sample number and label metal lid of the EC tube
with the| laboratory number. (The lid of the EC tube is numbered because
the tube is plaiced ina water| bath and ;if the glass tube is numbered, it may

. : | Co
VII-MTF(100 mL)-3 '
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I
; wash oﬁf.)
l

7. Mix the presumptive positive culture by swirling it. Using a sterile swab, dip

into the presumptlve positive culture and then transfer into EC and then into
BG (in that order) Record the time of the transfer in sample log book at the
bottom of the appropriate column (p/a24 or P/A48). .

8. Place the BG tube on the 24 Hour BG shelf in the 35.0 £ 0.5°C Walk-In
Incubator and place the EC tube in the 44.5 + 0.2°C Fecal Water Bath.

9. After 24 + 2 hours remove the EC tubes from the Fecal Water Bath and
gently swirl to dislodge any gas bubbles. Gas in the inverted gas vial is
considered a fecal coliform positive and is to be recored as a “+1" in the “fc .-
data” column. Clear tubes with no gas and turbid tubes with no gas are

t _ considefred negative for fecal coliform and are to be recorded as “-1" in the
| “fc data column. Fecal coliform positive samples are to recorded as
“‘Pres” |n the “fecal rp” column.
t
; 10. After 24‘ 2 hours the BG tubes are to be removed from the 24 Hour BG
shelf and examlned for gas productlon If there is. no gas.in the inverted
vial, rec‘ord as “-1" in the “conf/c” column and place back into the Walk-in
Incubator on the 48 Hour BG shelf for another 24 hours (total time in BG is
48 + 3 hours). Place corresponding EM-1 form into the 48 Hour BG Box.

If there is gas in the inverted gas vial then the sample is confirmed as total
coliform positive. Record a “+1" in the “conf/c” column and “Pres” in the
“total” column. Record the report date in the “rpt date” column and
analysts initials in the “init” column. Also, record the time to the right of the
“init” column. The sample is now ready for reporting.

|

| 11.  After 48I 1 3 hours, remove all BG tubes from the Walk-In and examine for
| gas productlon If there is gas in the inverted gas vial, then the sample is
conflrmed as total coliform positive. Record a “+1" in the “conf/48” column
and “Pres” in the “total” column. Record the report date in the “rpt date”
column fand analysts initials in the “init” column. Also, record the time,to
the right of the “init” column. The sample is now ready for reporting. !

If there is no gas in the inverted gas vial, then the sample is considered
Invalid. record a “-1" in the “conf/c” column and “Inv” in the “total” column.
Record the report date in the “rpt date” column and analysts initials in the
“init” column. Also, record the time to the right of the “init” column. The

VHI-MTF(100 mL)-4
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sample is now ready for reporting. : ; .
Reporting

12.  After analysis is complete and the data is recorded in the log book, the
corresponding EM-1 forms must be completed. For samples that are
negative for total coliform, record an “X” in the in the “Total Coliform Absent”
Box on the EM-1 form.

For sarrpples that are total coliform positive, record and “X” in the “Total
Coliform Present” Box on the EM-1 form. Then record the fecal coliform
results py placing an “X” in the appropriate ‘Fecal Coliform” Box (either
Present or Absent). If a sample is Present for total coliform, then there
must be a result for fecal colrform t -
| o :

For invalid samples, those that did not produce gas within 48 £ 3 hours in
Brilliant Green Bile broth, place an “X” in the “Invalid” box, an “X” in the

“Turbid” box and an “X” by the “Send Replacement Sample”

13.  After all EM-1 forms are marked, they are to be placed in the “To Be
Checked” Basket.

14. A Microbiologist il or higher then will check the EM-1 forms against the log
i ‘ book for precision and accuracy and will initial all total coliform positive
‘ ‘ results i |n the log book to the right of the last column.

15. Ifa sar‘r’tple is, submitted for compliance with the Safe Drinking Water Act
(SDWA) and is positive for total coliforms, the EM-1 form is pulled by the
analyst checking the forms and marked with a post it"note indicating that it
is to be faxed to the Office of 'Environmental HeaIth Services' -
Environmental Engineering Division. These forms are |mmed|ately faxed
by the staff of the General Reporting Office.

16.  All EM-1 forms are then taken to the General Reporting Office where they
are sorted, faxed, mailed and stored.

\"! Quality Control

5 Each batch ot laboratory prepared media must be checked before use with
{ positive and negative controls.

! | ‘
: VIH-MTF(100 mL)-5|
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1. When media is delivered from the Media & Glassware Preparation Unit, pull
4 samples from each batch (double strength lauryl tryptose broth, brilliant
green bile broth and EC Medium). :

2. Label as follows: 1 bottle/tube “-” (Negative Control), 1 bottle/tube “NLF”
(non-lactose fermenting E. coli) and 2 bottles/tubes “+” (Posmve Control - E.
coli).

7

For 100 mL Double Strength Lauryl Tryptose Broth:

3. Obtain four 99 mL dilution blanks per batch. Label as in Step #2. Add
nothing to the “-” dilution blank, add one loopful of NLF (from a slant) to the
dilution blank labeled “NLF” and add 0.5 mL of 10 stock of E. coli to each
dilution blank labeled “+”.

4. Shake each dilution blank and add to the appropriate labeled culture bottle
and incubate as outlined in the procedure above above.

5. Record Results on QC Form (Attechment #2).
|

For Brilliant Green Bile Broth and EC Medium:

|
6. Add 0. 5 mL of 10-8 stock culture of E. coli to tubes labeled “+”, add a loopful
of non- Iactose fermentatlng E. coli to the tube labeled “NLF” and add
nothing to the tube labeled “-”

7. Incubate as outlined in the procedure in Section V above.

- 8. Record results on QC Form (Attachment #2).

VII-MTF(100 mL)-6
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Attachment #1
MTF Bench Sheet

VII-MTF(100 mL)-7
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i Attachment #2 :
Media Productivity and Sterility Checks

]
’ |
| | | | ;
| | .
|

VII-MTF(100 mL)-8
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Sensaur (Darkfield)

Bacti-Counter

. Rev. 5/17/00
L. Equipment and Reagents
;'Equipr'nént ._ : ) Ménﬂfaét{lrer. L | Model Number . Comments
Autoclave AMSCO (Steris) 2052 Isothermal Waste and Discards
_ 3051 Isothermal Media and Reagents
American (AMSCO/Steris) “Large” Laboratory Waste
Market Forge Sterilmatic Backup
Balances Amjerican Scientific Products 1200P General Weighing
OH‘AUS E 400 D Some Reagents/Wt. Loss
Metler AE 240 Pipet Calibrations
[ ‘ ‘
Block Heater Adzvanced Instruments 2010A For Fluorophos
Lab-Line 20531D For SNAP ,
[ ‘
Colony Counters American Optical 3325 QuebecT(DarkﬁeId)
Reichert 3325 Quebec (Darkfield)

Conductivity Meter

Fisher 09-226-2

Culture Dishes Falcon 1029 15X100 mm
Falcon 1007 15X60 mm
Fisher 08-757-13- 15X 100 mm (Back-up)
Pyrex 15X100 mm (Glass)
Kimax 15X100 mm (Glass)

C|ulture Tubes/ Pyrlex 1395-250 250 mL Bottle

Bottles Wheaton 219757 250 mL Bottle
Fisl‘ler 14-962-26G 20X 150 Screw Cap Tube
Pyr‘ex 9820-25, 20X 150 Loose Lid Tube
Plylex 9825-38, 38X200 Screw Cap Tube
Pyrex 9820-10 10X75 “Gas Vial” ‘
Kimax 45060-1075 10X75 *'Gas Vial” f
Corning 1370-160 Dilution Bottles - Mitk
Vacutainer 366435 16X75 “Inhibitor Tubes”

Electronic Somatic

Cell Counter

FOSS Food Technology

Fossomatic 90

Escher Stoppers

Weber

3026-20

For Milk Dilution Bottles

Excitation Filter

Filters Foss Food Technology FRP-95-160/(1) 6CZC89 | Before Dryers Silica
Grallinger 1R424A - (2) on Air Line (Foss 90)

Fluorophos / Ad!vanced Instruments FLM 200

Fluorophos Ad[vanced Instruments FL0330

" VI
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Environmental Microbiology
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SM9223B - Enzyme Substrate Test (Colilert/Colilert18 100 mL)

1.0

2.0

Introduction - : :

Colilert Reagent is used for the simultaneous detection and conférmation of total
coliforms and E. coli in water, which is based on the Defined Substrate Technology
(DST). DST utilizes indicator-nutrient which cause target microbes contained in the
sample and incubated in the DST reagent system to produce a color change (or
another signal i.e., fluorescence), both indicating and confirming their presence.
Coliforms as defined by this method are all bacteria that possess the enzyme (-D-
galactosidase with E. coli also possessing the enzyme B-glucuronidase. The
enzyme in Coliform will cleave the Chromegenic Substrate of the Test Reagent
releasing the Chromogen just as the enzyme in E. coli will cleave the Fluorogenic
Substrate releasing a fluorogen.

Standard Operating Procedure, Revision 2.0 makes the following changes from-
Revision 1.0:

Incorporates Colilert18;

Adds more reasons for sample rejections;

Adds “Compliance Samples” as the primary sample type;

More detailed Equipment and Reagent lists with photographs;
Updated Analytical Methodology and included photographs;
Revised Quality Control (Section 6.0) to reflect current practices
Added a Reference Section (Section 7.0)

YVVYVYY

Sample Requirements-

. 2.1 For Compliance Samples and Bottled Waters: Maximum allowable elapsed

time between sample collection and sample analysis is thirty (30) hours.

2.2  For Non-Compliance: Maximum allowable elapsed time between sample
collection and sample analysis is forty eight (48) hours.

2.3 Reject samples for any of the foIIowing reasons:

2.3.1 InsUfficien't air space to facilitate mixing of sample. 5 Ex. 5 - Deliberative
. ' =
2.3.2 Sample contains residual chlorine. (Blue flash appears)

2.3.3 Sample exceeds maximum allowable time requirements.

234 Infofmation on the Water Bacteriological Report Form -(EM-1) is
insufficient. (No date or time of collection)

235 Samble container was not furnished by the Office of Laboratory
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

3.0

Services.
2.3.6 Insufficient Sample Volume. (< 100.0 mL)
2.3.7 Invalid Date of Collection
2.3.8 Unauthorized Collector

2.3.9 Delinquent Account

Sample Types* -

3.1
3.2
33
3.4
3.5
36
3.8

3.9

Compliance Samples
Repeat/Replacement Sampl_és
Special Purpose Samples
Private Samples

Home Loans

Bottled Waters

Swimming Poolé
Flood/Disaster Samples

*Samples received before 12:00 p.m. are analyzed with Colilert. Samples
received after 12:00 p.m. are analyzed using Colilert18
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

4.0 Reagents and Equipment -

Built In The Water Room.
For Maintenance Issues,
contact OLS Maintenance
Department.

411 | 35.0°C Incubator
(Walk-In or Environette)

4.1.2 | Long Wavelength www.IDEXX.com

366/365 nm Ultraviolet

Lamp, 6-watt Part No.. WL160
Replacement Bulb: Part
No.: WL161
Black-Ray UVL-56
currently in use
4.1.3 | Color/Fluorescence o) www.|IDEXX.com
Comparator _ ..
P Part No.: WP104
bl
4.1.4 | Sample Bottle (120 mL) 7 www.IDEXX.com

120 mL, Tear-Off Label
with Sodium Thiosulfate

Part No.: WV120ST-200
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. Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

415 | Sample Volume R Prepared In-house using
- | Comparator R S a Class A Graduated
3 Cylinder. -

T00.0 .

4.1.6 | Colilert Reagent www.IDEXX.com

Part No.: WP200I

www.IDEXX.com

4.1.7 | Colilert18 Reagent

Part No.: 'WP2001-18

4.1.8 | Ethanol 70% Prepared in-house by
diluting 190 Proof Ethanol
(available from OLS Stock
Room) with Distilled
Water. 700 mL EtOH +

250 mL Dist. Water
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FOR ANALYSIS :

g ITEM PHOTOGRAPH COMMENTS

419 | Covered Water Bath
44.5°C

Precision Covered Water
Bath

Part No.: 51221035

Available from the Office
of Laboratory Service'’s
Stock Room

4.1.10 | Masking Tape

Available from the Office of
Laboratory Service’s Stock
Room

4.1.11 | Sharpie |
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Method/Procedure: SM9223B/Colilert 100 mL
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4112 | Timer www.VWRSP.com

Part No.: 89087-398

www.VWRSP.com
10"x6'x6” Aluminum
Basket

Part No.: 60905-127
Larger Baskets are from
left over Glassware
Washer Parts. Racks
also available from
IDEXX.com

4.1_ .13 | Metal Rack / Basket

4.2.1 | QuantiCult www.IDEXX.com
P. aerogenosa e '
K. pneumonia

g Part No.: WKIT1001
E. coli
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

FOR QUALITY CONTROL

'Kimax Part No.: 20026
or equivalent

4.2.2 | Graduated Cylinder
100 mL, Class A

4.2.3 | Tryptic Soy Broth, ' ' 1 Ordered from and

25 mL 1X Strength prepared by the Media &
N : Glassware Preparation
Section Using BD Tryptic
Soy Broth.

424 | Lexmark T640 Laser
Printer

For problems' and
replacement, contact IT.
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL -

Rev. 2.0 - 08/2012

&2??@»'- oo
RN
LI

2 PHOTOGRARH 7w

425 | Avery #5167 Labels www.OfficeMax.com

Part No.: 07100442

| 4.26 | pH Meter Orion 920A with 900A

Printer

5.0 Analytical Methodology -

5.1 Test Procedure: Colilert Reagent is used for all samples received and
analyzed before 12:00 p.m. unless a more rapid turnaround is required. All
samples received and analyzed between 12:00, p.m. and 5:00 p.m. are
analyzed with Colilert18.

5.1.1 Sanitize area with 70% E'thanol and wash hands.

5.1.2 Shake sample 25 times within seven (7) seconas with a one (1) foot
movement.
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

5.1.4 Remove the lid (do not lay the lid down — and pour off sample into a
wax bucket down to the 100 mL line (use sample volume comparator,
100.0 to 102.5 mL) , set lid back on test bottle. If too much sample is
removed and the remaining sample volume is < 100.0 mL, the sample
must be rejected and listed as a “Laboratory Accident”. Raise the lid
and aseptically add a packet of the appropriate Colilert reagent (i.e.,
Colilert / Colilert18).

5.1.5 Shake samplés until Colilert reagent dissolves.

5.1.5.1 Colilert18 Only: Place samples in the 44.5°C water
bath, cover and set countdown timer for 7 minutes.
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
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5.1.6 Place all samples in either a metal basket or metal rack, label the
racks or baskets with the Date, Time and 18 Hr (if Colilert18) using
masking tape and sharpie, then place in Walk-In Incubator on shelves
that contain digital thermometers. Environette may be used in case of
mechanical problems with the Walk-In Incubator. -

517 Incubate samples for 24 to 28 hours (Colilert18 Only: 18 to 22 hours)
at 35.0+0.5°C

52 Test Results

.

5.2.1 Remove samples from the incubator after 24 to 28 hours of incubation
(18 to 22 hours for Colilert18). Samples must be removed from the
incubator within 28 hours (22 hours for Colilert18).

Ex. 5 - Deliberative
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Environmental Microbiology
Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL

Rev. 2.0 - 08/2012

522

Examine samples for the presence of a yellow color (confirming the
presence of coliform bacteria) that is equal to or greater than the
comparator. Samples that are slightly yellow, but not as yellow as the

Ex. 5 - Deliberative

unless they are clear.

523
Ex. 5 - Deliberative

524

Ex. 5 - Deliberative

If a sample has a yellow color equal to _ -than the
comparator, then a +1 is to be recorded in th€ “Conf24” column’and a
“Pres” in the “Total Coliform” column of the co eet~Jhe

sample is considered “Total Coliform Positive”.

All Yellow Samples (Total Coliform Positive Samples) must be taken
into the Walk-In Incubator and with the door shut and lights turned off,
checked for fluorescence with the 366 or 365 nm UV light. Samples
with fluoresce equal to or greater than the comparator are Positive for
E. coli and must be marked on the lab number label with a pen or
marker. The samples that fluoresce must then be marked with a +1 in
the first “E. coli" column and a “Pres” in the second “E. coli” column on
the colilert bench sheet. If the sample did not fluoresce, then it must
then be marked with a -1 in the first “E. coli" column and an “Abs” in
the second “E. coli” column on the colilert bench sheet.

N

A

Ex. 5 - Deliberative

04-558

- comparator, must be place back into the incubator to incubate for the
full 28 hours. Samples left in the incubator for more than 28 hours
(22 hours for Colilert18) must be reported as “Laboratory Accident’

Ex. 5 - Deliberative

Ex. 5 - Deliberative
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

Ex. 5 - Deliberative

7

5.2.5 If a sample is clear (Negative for Total Coliforms) then record on the
bench sheet the date that the sample analysis was completed in the
“Rpt Date” column and the analysts initials (analyst reading the
results) in the “Initials” column.

Note: The report date and analysts initials may be recorded on the top

line and then arrows drawn down.

D opcorrARERco R caliCotiom)
%mlk‘ > e

5.2.6 After the data has been entered on the bench sheet for a particular
sample then the Water Bacteriological Report Form (EM-1) is to be
completed. Total Coliforms are to be marked as “Present” or
“Absent”. E. coli only has to be marked as “Present” or “Absent” if
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

Total Coliforms are Present.

5.2.7 After all EM-1 forms are marked, they are to be placed in Log Book
with the appropriate Bench Sheets.

5.2.8 All forms are to be checked by a Microbiologist Il or higher. All
samples with Total Coliform Positive Results must be initialed by the
analyst checking them on the bench sheet. Initials are to be placed to
the right of the initials of the analyst reading the test.

5.3  Sample Disposal

5.3.1 All samples that are Total Coliform Absent (clear) are poured down
the sink and the sample bottles are disposed of in the hard trash.

5.3.2 Allsamples that are Total Coliform Positive and/or E. coli Positive are
taken to the Media & Glassware Preparation Section for autoclaving
(132°C for 45 minutes).. Once samples have been autoclaved, the
contents can be poured down the smk and the sample bottles
disposed of in the hard trash.

6.0  Quality Control
6.1 Sample Bottles -
6.1.1 Each lot of Colilert Test Bottles réceived must be checked using the
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

“Quality Control — Colilert Bottles” Form in the Water Quality Control
Book. Blank forms are available on the “S:” drive:

- » . R
%— ‘ » Cmputeﬁj:?}ﬁredf\»\ol_sﬂl) (S_:) ), e»nv'q.c » Fo:ms ' — vJ 4,.” str:h F:'n'r.st L o |
Organize » @ Open Print Burn New folder = - [ @

Y Favorites I I\gmj....... s vy 1 o -D,aie::zdj.fiid. - Iye.e..,.m PP V V NVTTIN i i
] Desktop . &) Colilert Bottle QC Rev 7-2012 EXAMPLE 8/1/201210:45 AM  Microsoft Word 97 - 2003 Document D |
(B Cownloads ' Colilert Bottle QC Rev 7-2012 7/31/2012 449 PM  Microsoft Word 97 - 2003 Document §
&l Recent Places ] Colilert Bottle QC 1/28/2005 246 PM  Microsoft Word 97 - 2003 Document ‘

' @_] Colilert Reagent QC_Rev 9-2009 EXAMPLE  8/1/201210:42 AM Microsoft Word Document -
{3 Libraries - q ‘_' m - - —] -y I

6.1.2 Record the “Date of Check” the “Lot Number” and the “Expiration
Date” on the *Quality Control - Colilert Bottles” Form in the Water QC
Book. :

6.1.3 Check three (3) bottles from each lot for sterility by adding 25 mL of
Tryptic Soy Broth to each bottle, incubate at 35.0 £ 0.5°C for 4843
hours. After the 24 hours, examine bottles for signs of growth
(Turbidity as indicated by the bottle on the right in the photograph
below) and incubate another 24 hours. Record results in the “Sterility”
Column as “Number of Bottles”, “A" (Absent-No-growth) or “P”
(Positive - Turbid). If any bottles test Positive, recheck three (3) more
bottles. If any bottles on the recheck test positive, contact the
Supervisor.

6.1.4 Verify the 100 mL mark on one (1) bottle from each lot by filling the
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

bottle to the 100 mL mark with water then pour into a Class A
graduated cylinder. Record the actual volume in mL under the “100
mL Verification Column”; if the volume reads outside of the 100.0 -
102.5 mL range, the 100 mL ‘mark cannot be used to measure the
‘sample volume.

6.1.5 Check one (1) bottle from each lot (can be the same bottle that is
used for the volume check) for autofluorescence by examining the
bottle in the dark in the Walk-In Incubator with the 366 nm UV light.
Place a “NO” in the “Autofluorescence” column if the bottle does not
fluoresce and an “YES” if it fluoresces. If the bottle fluoresces, then
check another from the same lot. If the recheck fluoresces, contact
the Supervisor.

6.1.6 Record “Analysts Initials” and “Comments” (if any).

<5 COLILERT BOTTLES = QUALITY CONTROL

."STERILITY: Add 25 mLs of Tryptic Soy Broth to each of 3 Bottles and incubate for 48+3 hours @ 35.0°+0.5°C.
Check for growth in 24 and 48 hrs. Report No Growth as “(# of Bottles) A”. Report Growth as “(# of Bottles) P”.
If any show growth, repeat test. If repeat test shows growth reject lot and contact manufacturer.
2. *AUTOFLUORESCENCE: Check I bottle with a 6 watt, 366 nm UV light. Record Autofluorescence as “NO” or
qé\- . “YES”. If “YES”, contact manufacturer.
3= “100 mL VERIFICATION: Fill bottle to 100 mL line with water. Measure volume with a Graduated Cylinder and

> record Volume.

DATE LOT# DATE (. STERILITY AUTO- 100 mL COMMENTS ANALYST
REC’D xp. | EXAM’D | “#P” OR“4A” | FLUORESCENCE | VERIFICATION INITIALS
Date | - 24 Hr 48 Hr )
7-13-12 | EHOO 7-17-12 3A 3A NO 100.0 mL TLO
-7-15

o .
Som

k-]
<
%

o

<

'

6.1.7 Once a Lot of Sample bottles Passes Quality Control, they are labeled
with a “Bottle Number”, “Lot Number’ (also stamped on bottom of
bottie) and an “Expiration Date” using the Bottle Numbering Database
(MS Excel) and Bottle Labels (MS Word) located in the Sample Bottle
Numbering Folder in “envqc” on the shared drive -

shared(\ols01)(S:).
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Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

‘ @@ [LL « shared (\\olsOl) (S.) » envqc » Sample Bottle Numbenng - |4¢I | Search Sampls Boitle Nurrb=nng pe)
_

PYW YN EW

h Organize ¥ - Burn New folder j:: - [l @
% Favorites 4 Name ’ ' Date medified ' Type ' Size ! |
Desktop ='  @ Bottle Labels 2/28/201210:53 AM  Microsoft Word D... 26 KB
@ Downloads’ tow @j Bottle Numbering Database 7/25/20123:40 AM  Microsoft Excel W.., 21 KB
% Recent Places 1
i : ;
h [&3 Libraries - !
6.1.8 Open the Bottle Number Database and enter a Starting Bottle
Number in Cell A2 (last number used is located in Cell A401) and
press “Enter’; enter the Lot Number in Cell B2 and press “Enter”;
enter the Expiration Date in Cell C2 and press “Enter’; Save and then
Close.
[[g LI I ]-: . o Bottle Numbenng Datébase - Mlcrt;-s;f_t E;c_e_l—”_—" T I‘= @%]
Insert Page Layout Formulas - Data Review ' View Acrobat & 9 o =8
1 & lCaIibri 'Ill '| E==G5 T ) '; [ conditional Formatting + - 5= Insert ~
Ba~| B 7 U~ | A AT =E-| %% | [EEromatasTable~ ¥ Deiete v '%—F éa
Paste a - . . Sort & Find &
- LS A EE| B~ 3 3% B censtyles =~ B Format » Q' Filter~ Select ™
| Clipboard 1 Fant Ta Alignment ra Number F] Styles Celis Editing
}' A2 -~ £ | 800 l?_q‘
. N
g A B | c D E F 6 |.H | =
| 1 | Bottle_ Num Lot_No ! Exp_Date | = !
2 800 EH001 { 4/17/15
(3] 801 EHOOL | 4/17/15 ! |
| 4 802 EH001 ! 4/17/15 ! | |
' 1 T g :
5. 803 i HOO1 ! 4/17/15 | = ! A
[ | Sheet1 Sheet? . Sheet3 /%3 I« m 0!
‘| Ready | : - . ‘ i

6.1.9 Open the Bott/e Labels document. Click “YES” when the following
prompt is displayed:
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Standard Operating Procedure

3 Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

Microsoft Word e R

Opening this document will run the following SQL command:

iié SELECT *FROM 'Sheet1$’

Data from your database will be placed in the document. Do you want to continue?

__Show Help >>

.6.1.10 Select the “Mailings” tab and then click “Finish & Merge" , “Edit

Individual Documents...”

— - - — T —
= #  Bottle Labels - Microsoft Wavd [Tabie]l obls)
rt Pag: out Ref ces M gs / Acgobat Design
tpee w puges | R ey ega | o
E; ‘ ; ? l . : r?&uluv E% K 4 b N e E N
B8 2 2) Match Fields | aFmd Recipient 2 |
Envelopes Labels { Start Mail Select Edit Highlight Address Greeting Insert Merge Finish &|| Merge to
Merge > Recipients * Recipient List | Merge Fields Block  Line Field ~ E] Update Labels Results T Auta Check for Errors Merge -|| Adobe PDF
Create Start Mail Merge Write & Insert Fields Preview Results Finish Acrobat
[ T 8 8@ 3 @ sk 5 ReB -7 @E )
8 0 7 T

- bue

«Next Record»Btl
,,,,,,, . #_«Bottle_Num»

«Next Record»Bt|

#_«Bottle_Num»..

«Next Record»Btl '
#_«Battle_ Numy |

w0

—==—=

| «Next Record»»_B_’gj i «Next Record»Btl «Next Record»Btl «Next Record»Bt! | :
1| L8 _«Bottle_ Num»._.... E,__#___«_Bottle._l\lum» #_«Bottle_Num» #.__.«BottleA._Num»___f: 0
-] ul\lnvf RarardduwR i uNavt RaracdnwRtl #Novt RacardanRel #Navt RaecardnwBRel I'
Page: 1 of 1 ‘Words719 |\§ | . IEﬂL%::-z = 100% A

6.1.11 Make sure “All’ is selected and Click “OK” at the following prompt:

Merge to New Document

Merge records -

@) Current record

[

oK

][ Cancel ]
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Environmental Microbiology
Standard Operating Procedure

Method/Procedure: SM9223B/Colilert 100 mL

Rev. 2.0 - 08/2012

6.1.12 A new document will be created (LébelsZ) with 400 labels.

[—— ——— . = T - s ]
@| \g 92- 9% Labels2 - Microsoft Word Fraoie) Soe) i E@ﬁ
Home Insert Page Layout References Mailings Review View Acrobat Design Layout . o e k
= .= = = T N Find ~
@ LM]_. lA AL A 1T =g 2T aaBbCcDc!| AaBbccDe AaBbC | é\% "
- 33 Replace
paste o . 1 U - x, | AP A~ EEEE SiE- Q- ’11 Norfnal 1 No Spaci.. Heading L HC:\;:E'! L select
«|Clipboard (a Font ) Paragraph ) Styles n i Edmng 1
: r_@'l:ﬂlﬂ ! ) RN EIrY : REEC O SRR N AR AN UQJ ‘
I '(_ -
im E’
I
; Btl# 800 Btl# 801 Btl# 802 Btl# 803 !
!" B Lot # EHOO1 Exp: 41772015 i Lot # EH001 Exp: 4172015 Lot # EHOD1 Exp: 41172015 Lot # EHDO1 Exp. 4172015
| = 0 S s v
i Btl# 804 : Btl# 805 Btl# 806 Btl# 807 I
- ) Lot# EHOO1 Exp: 41722015 | Lot# EHOO1 Exp: 4172015 Lot # EHOO1 Exp; 41772015 Lot # EHOO1 Exp: 4172015 | o
— - - |
[ Ril#t_RAK Rl #_KNQ Rtl #_R1N Rl #_R11 i i
| Page:1of5 I Words: 3,200 | qé [ BSE'. EE 100%. @—‘——O—G’)

6.1.13 Load the Upper drawer of the Laser Printer (Lexmark T640) with
blank labels, Avery #5167 or equivalent, (place labels face down—red
Avery backing facing up) select “File” and “Print”.

-_— — — —
W2 Jis Bottle Labels - Microsoft Word s 3
Home Insert Page Layout References Mailings Review View Acrobat Design Layout [~ 0
: |
T [alfi
Save ' B - -
t
Save As : sta Next WordsS6 o Ner ecods 36 Yom Rweszass
' e 3 olofls Moes 1 vBote Mu=2 3 sletia Nco
Next tacord o8 Ml s 80 Meaxd "weowd 2 52 Maxt Rmes T 0 BE
& Save as Adobe PDF ' ' i LTI v T
I | Moxt tmoodatt  eNex Twmdesd Ve twordaBY eMext Secruedt ¥
i e momr 8 stnma 1 atta e Jip
[5’ Cpen | Nem et Nemtwmdssd  avew Tecedais¥  aMext tacodast
‘ e — PIVRPASN e e e U
| | Movt tao<atf  vNed TwoodaS?  sNed tacomiaSE eMextRecoiasd
Ei‘ Close | AN anae s R P
| mext acodesd ew a1t ENew RemtiDd Noxt et =
oo o . ! ke e Nes 4 2o e e
- . ] Yo Cacardr ¥ Mol tewodssd  sMam tmuoeiste or amcoda s
Info ! : Lexmark C532 : b e <t rata R
~ - v Next tacerdssd Ned tmmerde S M weorda Nodt aeoiasf
I’Q: Ready ! e e e e 3 mnta — e Am
= V Newt Taeod st Now tword 8 Maxd Tuvotls S Maxi RacodaBt I
l Printer Properti ! i pobvibuisgi oo tasy it
Recent rinter Properties Mert amdsBf  oNer tamedsof Ve Tewiatf  vNex tamedaty |
=il B et W e W O Mo A M "
H . = Sem tecerdzS¥  aNext mdis? amen woxdew  eNexttmcztise X
| Settings e o [y RSOl
ﬂ New ] e T Mot tweodasd Nex wadet Mw Tacordda 38 Nast tacede 54 i
B . Sy innta Mo 4 ameta e e
Print Alf Pages probvigtitiuli vttt b iivg il
| pri . v, am GUco<ISr  ANem Uirsd  sNEE TS wseat tacawit A
rint the entire docurment J e —— ate s e s vt i
—_— Nert ucardstd Nuxt Seooussf Noxt Secodsd Yamt teemdr e ;'
| - i | e e memt % A e ——m o
' '© U e el Towt tvoda S 4 Nax w8 Yo et 1 SE B
Save & Send - - e Wroms e e — anarta w—
A , X X Mo teodstd  vNexttacoudaSf  rlexmois3 sNem maSE i
=2) Print One Sided e eI g ol [+]

6.1.14 Close all windows and when prompted, select “Don’t Save”.

6.1.15 Place labels on sample bottles and deliver to the Container Room for
shipment to clients.
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Environmental Microbiology *

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

6.2

For Colilert Reagent -

6.2.1 Each lot of Colilert Reagent must be checked for Autofluorescence,
pH Verification, Sterility and Productivity before use using the “Colilert
Reagent — Quality Control” form located in the Water Quality Control
Book Blank forms are available on the “S:” Drive:

: 3 |- B e
Rl ¥ & . € -
» Compu‘ter » shared (\\ols01) (S} » envqc » Forms » v I ‘ﬂ l Szarch Forms DJ
- e = = : - PE—— —— )
Organize v (W] Open v Print Bum .  Newfolder ) = B @
X Favorites — l\!a.me . Date mcdififd Type . ) i
B | LOHIBT 6OTOEe YL L/ 287 200D 2140 FiVI MIICTOSOTT YWWora ¥4 - ZUUs Uodument g
Desktop @ Colilert Reagent QC_Rev9-2009 EXAMPLE ~ 8/1/201210:42 AM  Microscft Word Document
{3 Downloads @-] Colilert Reagent QC_Rev 9-2009 9/25/20003:35PM  Microsoft Word Document U |
E] RecentPlaces . Delvo Critrl Labels 3/21/201210:57 M Microsoft Word 97 - 2003 Document
_ ) Delvo Temp 8/19/2011 10:16 AM  Microsoft Word Document !
VS Libraries -y |‘ — — - SO C o Jﬂ

6.2.2 Record “Date Examined”, “Date Received”, “Type” (24 or 18 Hours)
“Lot Number” and “Expiration Date” on “Colilert Reagent - Quality
Control” Form.

6.2.3 To check for Autofluorescence:

6.2.3.1 Aseptically add one (1) packet of colilert reagent to 100
mL of sterile water in a colilert test bottle and shake to
dissolve completely.

6.2.3.2 | Check for fluorescence in a dark room (Walk-In
Incubator with lights off and door shut) with a 6 watt,
366 nm UV light.

6.2.3.3 If no fluorescence is observed, record “NQO” in the
“Autofluorescence” Column. _If fluorescence is
observed, record “YES” and notify Section Superwsor
and Manufacturer.

6.2.4 For pH Verification:
6.241 _ Take the sterile water and reagent mixture used for the
Autofluorescence -check to the Media & Glassware
Section and check the pH with the Orion pH Meter
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

- (must be calibrated just prior to use — refer to SOP:
Quality Control: Water Program for pH meter calibration
protocol). -

6.2.4.2 Record the pH in the “pH’ column and tape the pH
meter printout in the Environmental Microbiology Media
Prep Log Book (in the Media & Glassware Section)

6.24.3 pH must read 7.3 £ 0.1. If pH falls outside of
. appropriate range, notify Section Supervisor and
Manufacturer.

6.2.5 For Reagent Productivity:

6.2.51 Remove a Quanti-Cult Set (consisting of 3 Rehydration
Fluid Vials and 3 Organism Vials — Pseudomonas
aeruginosa, Klebsiella pneumonia and Escherichia coli)

~ from the 7-11 Refrigerator. Pre-warm the Rehydration
Vials (blue caps) in the 35.0°+0.5°C incubator for 10 to -
15 minutes.

6.252. Pre-warm 4 sample bottles containing 100 mL of sterile
water and labeled with the organism name (can use the
pre-made labels off of the foil packets included with the
Quanti-Cult) at 35.0°C+0.5°C for 25 — 30 minutes. One
bottle for each of the 3 organisms plus a 4" for a
sterility control. ‘

6253 Remove the rehydration vials from the incubator and
discard the blue cap on the rehydration vial and replace
with a cap from the organism vial. Discard vial
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Environmental Microbiology

Standard Operating Procedure

' Method/Procedure SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

Yellow

6.2.5.4

6.2.5.5
6.2.5.6

6.25.7

6.2.5.8

6.2.5.9

6.2.5.10

containing desiccant into autoclave waste receptacle.

Insert the rehydration vial (with the organism cap) into

the included foam rack and repeat for the remaining two

organlsms

Invert the foam rack and incubate at 35.0°+0.5°C for 10
minutes. _
Remove vial from rack and tap cap gently to mix.

Remove the cap and verify that there are no black
particles remaining in the cap. If black particles remain
in the cap, re-incubate for another 10 minutes.

Pour the contents of the vial containing the organism
into the appropriately labeled, pre-warmed sample
bottle containing 100 mL of sterile water. Repeat forthe
remaining two organism vials.

Add one packet-of Colilert (or Colilert18) Reagent to

‘each of the 4 Sample Bottles, shake to dissolve

completely and incubate and 35.0°t0.5°C for the
appropriate time (24 to 28 hours for Colilert, 18 to 22
hours for Colilert18).

| After the appropriate incubation period, record the

results under “Reagent Productivity”. Use “-“to indicate
No Yellow Color or Fluorescence and a “+” to indicate
the Presence of a Yellow Color or Fluorescence. Any
results other than those listed . below must be
immediately reported to the Section Supervisor:

Fluorescence

Yellow

Fluorescence

Yellow

Fluorescence’

Yellow .

+

Fluorescence

+
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
Rev. 2.0 - 08/2012

o !
greetl]]

Ef.

L

6.2.6 Record Comments (if any) and initials in the “Analyst” column when
recording the results.

COLILERT-REAGENT ~ QUALITY CONTROL

N
gent (o 100 mL Sterile Water in a Coliert Vessel aind check with a 6 watt, 366 nm UV light. Record Autofluor ice as “NO™ or “VES™,

ure in #1 above. check and record pH to the nearest 0.1 units using the calibrated pH meter in the Media Section. If pH does not equal 7.3 %

0:1, Do Not U t manuflacturer. : .

REAGENT PROD . culate 3 scp:m}le Calilert Bottles (100 ml. Sterile Water & R in each) with Organisms listed in table. Incubate all 3 p" Sterility Control (100
mL Sterile W at 35 . 3 s for C 18- + ' d Fluorescence OR “-" fgr No Color Change and
No_Fluores; [£ organis APPropri cactions as i $ '\ nani 1 heck_quarterly if lothi Lin stock.

DATE DATE TYPE EXP, AUTO- Steritity :fff F::LPROZUCL:;L E. coli "o | ANALYST
EXAM'D REC'D lzz/ ror DATE FLUORESCENCE PH Fellow | Fhuor I)'t;lou' g’FIunr )'el‘lapw Fluor )'tllawl Fhior COMMENTS | INITIALS
! " ! - ! " il
7-26-12 | 7-13-12 24 EH536 5-26-13 NO 7.2 - - - . + I s + TLO
7-26-12 | 7:13-12 18 E526 8-17-13 NoO 7.3 - - - - + - + + TLO

7.0 Safety

7.1  The following Material Safety Data Sheets are on file in the Water Room
MSDS Book and on the “S:” Drive:

Colilert

Colilert18

Colilert Comparator

Quanti Cult

BD Tryptic Soy Broth

Colilert Sample Vessels (Sample Bottles)

VVVVVYYVY
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Environmental Microbiology

Standard Operating Procedure
Method/Procedure: SM9223B/Colilert 100 mL
) Rev. 2.0 - 08/2012

80

' References

8.1 EPA 815-R-05-004, Manual for the Certification of Laboratories Analyzing
Drinking Water, 5™ Edition, January 2005, Environmental Protection Agency.

8.2 American Public Health Association (APHA). 1998. Standard Methods for
the Examination of Water and Wastewater. American Public Health
Association, American Water Works Association, and Water Environment
Federation. 20™ Edition, Washington, D.C.

8.3 IDEXX 06-12999-04, Colilert (Package Insert), 2011, IDEXX Laboratories,
Inc.

8.4 IDEXX 06-02027-18, Colilert-18 (Package Insert), 2011, IDEXX Laboratories,
Inc. -

8.5

IDEXX 06-01964-02, Quanti-Cult (Package Insert), IDEXX Laboratories, Inc.

Page 25 of 25
167 — 11" Avenue, South Charleston, WV 25303 Phone: 304-558-3530 Fax: 304-558-2006

Freedom_0006022_0185




OLS Water Lab (In-House Audit) January 18-19, 2012

1. PERSONNEL

T. Goodson /M. Flesher

Y/N/O COMMENTS

Supervisor/Consultant

1.1

Does the supervisor of the microbiology laboratory have a bachelor's degree in v
microbiology, biology, or equivalent?

Has a supervisor with a degree in a subject other than those listed above had at

least one college-level microbiology laboratory course in which environmental Y.
microbiology was covered? '

in addition, has the supervisor had a minimum of two weeks training at a Federal

or State agency or-academic institution in microbiological analysis of drinking v -
water or 80 hours of on- the—Job training in water microbiology at a certified

laboratory, or other trarnrng acceptable to the State or EPA?

If a supervisor is not available, and a waiver has not been granted as per Section 0
1.3, is a consultant with the same qualifications substituted?

If a supervisor is not available, and a waiver has not been granted as per Section 0 _
1.3, is a consultant with the same qualifications substituted?

Can the laboratory supervisor demonstrate that all laboratory personnel have the

ability to satisfactorily perform the analyses to which they are assigned? Y
Can the laboratory supervisor demonstrate that all data reported by the laboratory v
meets the required quality assurance and regulatory criteria?

Analyst (or equivalent job title) 1.2 _
Does the analyst have at least a high school education, a minimum of three

months bench experience in water, milk or food microbiology, training in

microbiological analysis of drinking water acceptable to the State (or EPA), and a Y .
minimum of 30 days on-the-job training under an experienced analyst?

Has the analyst demonstrated acceptable results on unknown samples before| - v
analyzing compliance samples? _

Waiver of Academic Training 1.3

Has the certification authority waived the need for the above speC|f' ied academic 0
training for highly experienced analysts in this laboratory?

Has the certification authority waived the need for the above specified training for

supervisors of laboratories associated with drinking water systems that only 0
analyze samples from that system? : '

If yes to either of the above, does the Iaboratory have a copy of that written and 0
signed waiver available for inspection? :
Personnel Records | 1.4 |
Does the laboratory maintain personnel records on Iaboratory analysts that

include academic background, specialized training courses completed, and types Y

of microbiological analyses conducted? | | |
2. LABORATORY FACILITIES :

Does the laboratory have facilities that are clean and temperature and humidity

controlled, and with adequate lighting at the bench tops?

Does the laboratory maintain effective separation of incompatible testing areas?

Does the laboratory control access where appropriate, and minimize traffic flow Y
through the work areas?"

Does the laboratory ensure that contamination does not adversely affect data Y
Quality?

Does the laboratory have bench tops and ﬂoors that are easily cleaned and v
disinfected? _

Does the laboratory have sufficient space for processing samples; storage space

for media, glassware, and portable equipment; floor space for stationary v
equipment; and areas for cleaning glassware and sterilizing materials?

Does the laboratory have provisions for disposal of microbiological wastes’7 Y

3. LABORATORY EQUIPMENT AND SUPPLIES

Does the laboratory have the equipment and supplies needed to perform the v
approved methods for which certification has been requested’?

pH meter 3.1

Are accuracy and scale graduatrons wrthln 0.1 units? 3.1.1 Y -
Are pH buffer aliquots used only once? 3.1.2 Y

Micro Checklist Rev 03-2005
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OLS Water Lab (In-House Audit) January 18-19, 2012

ELEMENT

T. Goodson / M. Flesher

Y/N/O COMMENTS

Temperature Monitoring Device

Are glass, dial, or electronic thermometers graduated in 0. 5°C increments (0.2°C
increments for tests which are incubated at 44.5°C) or less, except as noted for
hot air ovens (Section 3.6.1) and refrigerators (Section 3.9.1)?

Are electrodes maintained according to the manufacturer's recommendations? 313 y
QC Are pH meters standardized before each use period with pH 7.0 and either 314 v
4.0 or 10.0 standard buffers, whichever covers the desired pH of the media or
QC Are both the date and buffers used recorded in a logbook along with the
analyst's initials?
QC Is the pH slope recorded monthly, after calibration? - 3.1.5
QC If the pH meter does not have a feature to automatically calculate the slope,
but canprovide in the pH in millivolts, is the formula in Section 3.1.5.1 used t0|3.1.5.2 0
calculate the slope? ~
QC If the slope is below 95% or above 105%, are the manufacturer's instructions
followed for meter or electrode maintenance and general cleaning? 3.1.6 Y
QC Are commercial pH buffer solutions dated when received and when opened? Y
QC Are pH buffer solutions discarded by the expiration date?
Balance (top loader or pan) 3.2
Does the balance have a readability of 0.1 g? 3.2.1 Y
Does the balance have a sensitivity of at least 0.1 g for a load of 150 g, and. 1 mg

3.2.2
for a load of 10 g or less?
QC Are the balances calibrated monthly using ASTM Class 1, 2, or 3 weights 323 v
(minimum 3 traceable weights which bracket laboratory weighing needs, with a
QC Are non-reference weights calibrated every six months with reference 0
QC Are calibrations recorded in.a logbook with the initials of the individual v
performing the calibration? '
QC Are correction values on file and used? Y
QC Are reference weights re-certified every five years? Y
QC Are damaged or corroded weights replaced? Y
QC Are service contracts or internal maintenance protocols and maintenance 304 Y
records available? -
QC Is maintenance, calibration, and cleaning conducted at least annually by a Y
qualified independent technician, unless the need is modlf ed or waived by the

33

3.3.1

Does observation of glass thermometers indicate no separation in fluid columns?

Are only dial thermometers which can be adjusted used?

QC Are glass and electronic thermometers calibrated annually and dial
thermometers quarterly at the temperature used, against a NIST-traceable
reference thermometer or one that meets the requirements of NBS Monograph
SP 250-23?

332

=<

BATHS NEED DONE JAN 2012

QC Are both the calibration factor and calibration date |nd|cated on the

<

QC s the following calibration information recorded in a QC record book?

- Serial number of the laboratory thermometer

- Serial number of the NIST-traceable thermometer (or other reference
thermometer)

- Temperature of the laboratory thermometer

- Temperature of the NIST-traceable thermometer (or other reference

- Correction (or calibration) factor

- Date of check

Analyst's initials

QC Is the thermometer discarded if it differs by more than 1°C from the
reference thermometer?

333

QC Are reference thermometers recalibrated at least every five years?

QC Is reference thermometer calibration documentation maintained?

<|<| < |=<|<|<i<|<] < [<

QC Are continuous recording devices used to monitor incubator temperature
recalibrated at least annually, using a reference thermometer that meets the
specifications noted in Section 3.3.2?

Incubator Unit

3.4

< .

Micro Checklist Rev 03-2005
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OLS Water Lab (In-House Audit) ~ January 18-19, 2012

T. Goodson /M. Flesher

Y/NIO COMMENTS

ELEMENT
Do incubator units have an internal temperature monitoring device and maintain a
temperature specified by the method used, usually 35°+0.5°C and 44.5°£0.2°C?

341

For non-portable incubators, are thermometers placed on top and bottom shelves
of the use area and immersed in liquid as directed by the manufacturer (except
for electronic thermometers)?

When aluminum block incubators are used, do culture dnshes and tubes fit
snugly?

QC Is the calibration-corrected temperature recorded for each thermometer
being used at least twice per day during each day the incubator is in use?

342

QC Are these readings separated by at least four hours?

QC Does the documentation include the date and time of reading, temperature,
and technician's initials?

If a circulating water bath is used, is it equipped with a gable cover {o ensure an
incubation temperature of 44.5E+0.2EC?

Autoclave

Does the autoclave have an internal heat source, a temperature gauge with a
sensor on the exhaust, a pressure gauge, and an operational safety valve?

3.5

3.5.1

Can the autoclave maintain a sterilization temperature during the sterilizing cycle
and complete an entire cycle within 45 minutes when a 12-15 minute sterilization
period is used?

Does the autoclave depressurize slowly enough to ensure that media will not boil
over and bubbles will not form in inverted tubes?

QC Is the following information recorded each time the autoclave is used?

13.5.3

- Date

<

Contents

Sterilization time and temperature

Total time in the autoclave

Analyst's initials

QC Are copies of the service contracts or internal maintenance protocols and
maintenance records kept?

QC Is maintenance conducted at least annually?

QC Is a record of the most recent service performed on file and avallable for
inspection?

< |=<| =< |=<|=|<|=<|=

QC Isa maX|mum-temperature-reglstenng thermometer, electronic temperature’

readout device, or continuous recording device used each autoclave cycle to
ensure that the proper temperature was reached?

QC s the temperature recorded?

QC Is overcrowding avoided?-

~<| <

QC Are spore strips or spore ampules used ‘monthly as b;omdlcators to confirm
sterilization?

QC Are automatic timing mechanisms checked quarterly with a stopwatch or
other accurate timepiece or time signal, and the resulis recorded and initialed?

355

Are autoclave door seals clean and free of caramelized media?

3.5.6

Are autoclave drain-screens cleaned frequently and debris removed?
Colony Counter
Is a dark field colony counter used to count Heterotroph:c Plate Count colonies?

Conductivity Meter-
Are meters suitable for checking laboratory reagent-grade water and readable in
|units of either micromhos/cm or microsiemens/cm

38
38.1

QC Is the meter calibrated. at least- monthly, following the manufacturer's
recommendations and using an appropriate certified . and traceable low-level
standard?

382

QC If the meter cannot be calibrated as .noted above, is the cell constant
determined at monthly intervals usmg a method in Standard Methods, Section
25107

Is an in-line unit that cannot be calibrated used to check reagent-grade water?

383

Micro Checklist Rev 03-2005
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OLS Water Lab (In-House Audit) - January 18-19, 2012

Refrigerator
Does the refrigerator maintain a temperature of 1°-5°C?

ITEM

39.1

T. Goodson / M. Flesher

Y/N/O COMMENTS

Is the refrigerator thermometer graduated in at least 1°C increments and the
thermometer bulb immersed in liquid?

QC On days the refrigerator is in use, and the laboratory is staffed, is the
calibrated-corrected temperature recorded at least once per day?

Inoculating Equipment '

Are sterile metal or disposable plastic loops, wood applicator sticks, sterile swabs,
or sterile plastic disposable pipet tips used?

392
3.10

Are wood applicator sticks, if used, sterilized by dry heat?

Are metal inoculating loops and/or needles made of nickel alloy or platinum?

Culture Dishes (loose or tight lids)
Are presterilized plastic or sterilizable glass cuiture dishes used?

312
3.12.1

Is the sterility of the glass culture dishes maintained by placement in stainless
steel or aluminum canisters or a wrap of heavy aluminum foil or char resistant
paper?

Are loose-lid petri dishes ‘incubated in a tight-fitting container with a monstened
paper towel?

3.122

Are opened packs of disposable culture dishes resealed between use periods?

3123

For membrane filter methods are culture dishes of an appropriate size to allow
the transfer of a smgle membrane per plate?

Pipets

Are glass pipets sterilized and maintained in stainless steel or aluminum canisters
or wrapped individually in char-resistant paper or aluminum foil?

3124
3.13
3131

Do pipets have legible markings and are they not chipped or etched?

3.13.2

Are opened packs of disposable sterile pipets resealed between use periods?

3.133

Are pipets delivering volumes of 10 mL or less accurate to within a 2.5%
tolerance?

3.134

Are calibrated micropipetters used with sterile tips?

3.13.5

Are micropipetters calibrated annually and adjusted or replaced if the precision or
accuracy is greater than 2.5%7?

CGlassware and Plasticware

Is the glassware made of borosilicate glass, or other corrosron -resistant glass,
and free of chips and cracks?

3.14
3.14.1

Are markings on graduated cylinders and pipets legible?

Are plastic items clear and nontoxic to microorganisms?

QC Are the graduated cylinders used for measurement of sample volumes, or
other precalibrated containers that have clearly marked volumes used in lfieu of
graduated cylinders, accurate to within a 2.5% tolerance?

3.14.2

Are culture tubes and containers containing fermentation. medium of sufficient
"|size to contain medium plus sample without being more than three quarters full?

3.143

Are tube closures made of stainless steel, plastic, aluminum, or screw caps with
nontoxic liners?

3.144

Are cotton or foam plugs used?

Sample Containers '

Are sample containers wide-mouth plastic or non-corrosive glass bottles with non-
leaking ground glass stoppers or caps with nontoxic liners, sterile plastic bags
containing sodium thiosulfate, or other appropriate sample containers?

3.15

3.15.1

Is sample container capacity at least 120 mL {4 oz) to allow at least a 1-inch head
space?

Are glass stoppers covered with aluminum foil or char-resistant paper for
sterilization?

3.15.2

Are unsterilized glass and plastic bottles sterilized by autoclaving or, altematwely
by dry oven for glass bottles?

3.153

Are empty containers moistened with several drops of water before autoclaving to

prevent an Aair lock@ sterilization failure?

Micro Checklist Rev 03-2005
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) OLS Water Lab (In-House Audit) January 18-19, 2012

ELEMENT ITEM

T. Goodson / M. Flesher

Y/N/O COMMENTS

If chlorinated water is to be analyzed, is sufficient sodium thiosulfate added to the
sample bottles before sterilization to neutralize any residual chlorine in the water|3.15.4
sample?

Ultraviolet Lamp (if used) ' : 3.16
Is the longwave unit used for fluorometric tests kept clean? |

4. GENERAL LABORATORY PRACTICES

Are laboratory personnel aware of general and customary safety practices for
laboratories?

Does the laboratory have a safety plan available?

Does the laboratory keep a copy, and follow the personal protection guidelines, of
any material safety data sheet accompanying the receipt of a toxic material?

Sterilization Procedures - 4.1
Does the laboratory follow the minimum times for autoclaving the materials listed '
below at 121°C?

- Membrane filters and pads 10 min

- Carbohydrate containing media 12-15 min'
- Contaminated test materials 30 min®

- Membrane filter assemblies 15 min

- Sample collection containers 15 min

- Individual glassware 15 min

- Dilution water blank 15 min

- _Rinse water (0.5-11L) 15-30 min®

' except where otherwise specified by the manufacturer

2 time depends upon water volume per container and autoclave load ‘
Sample Containers - 4.2
QC Is at least one sample container selected at random from each batch of
sterile sample bottles, or other containers (or lot of commercially available sample
‘|containers), and the sterility confirmed by adding 25 mL of a sterile non-selective
broth, incubating at 35°+0.5°C, and checking for growth after 24 and 48 hours?

QC Are these results recorded?

QC If growth is detected, is the entire batch resterilized? )
Reagent-Grade Water - 4.3
Does the laboratory only use satlsfactorlly tested reagent water from stills or
deionization units to prepare media, reagents, and dilution/rinse water for|4.3.1
performing microbial analyses?

- Conductivity >0.5 megohms resistance Monthly*
' or <2 micromhos.cm _ 432
(microsiemens/cm) at 25°C '

- Pb, Cd, Cr, Not greater than 0.05 mg/L Annually

Cu, Ni, Zn per contaminant. Collectively

- no greater than 0.1 mg/L

- Total chlorine <0.1 mg/L Monthly

residual* -
- Heterotrophic <500/mL CFU/mL* . Monthly

plate count*
- Bacteriological Ratio of growth rate Annually

quality of 0.8t 3.0

reagent water*

< | =< < | < 4 < <i=< < - -<-<-<.-<-<-<o| < (<[ <

-

*See Section 4.3.2 for footnotes . .
Dilution/Rinse Water o N ‘ " 44
Is stock buffer solution or peptone water prepared as specn" ed in. Standard

Methods, Section 9050C? ‘ 441 Y
Are stock buffers autoclaved or filter-sterilized? : 4.4.2 Y
Are these containers labeled, dated, and refrigerated? Y
Are stored stock buffers free from turbidity? Y
QC Is each batch (or lot, if commercially prepared) of dilution/rinse water

checked for sterility by adding 50 mL of water to 50 mL double strength non- 443 Y

selective broth, incubating at 35°+ 0.5°C, and checking for growth after 24 hours
and 48 hours? -

Micro Checklist Rev 03-2005
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OLS Water Lab (In-House Audit) January 18-19, 2012 T. Goodson / M. Flesher
ELEMENT ITEM Y/N/O COMMENTS
QC Are these results recorded? Y
QC Is the batch/lot discarded if growth is detected? Y
Glassware Washing ' 4.5 :

Is distilled or deionized water used for the final rinse? 4.5.1 Y
Is laboratory glassware washed with a detergent designed for laboratory use? 452

QC Is the glassware inhibitory residue test performed before the initial use of a

washing compound and whenever a different formulation, or washlng procedure is|4.5.3 Y
used?

QC Are these results recorded? Y
QC Is each batch of dry glassware used for microbial analysis spot-checked for

pH reaction using 0.04% bromthymol blue (or equwalent pH indicator) and the|4.5.4 Y

color reaction recorded?

5. ANALYTICAL METHODOLOGY

General .

For compliance samples, does the Ilaboratory use only the analytical
methodologies specified in the Total Coliform Ruie (TCR), the Surface Water
Treatment Rule (SWTR), and the Groundwater Rule (GWR)?

5.1

5.1.5

Is the laboratory certified for all analytical methods it uses for compliance

in addition to that noted above?

5.1.2 Y
purposes?
At a minimum, is the laboratory certified for one total coliform method and one v
fecal coliform or E. coli method? .
For a laboratory that enumerates heterotrophic bacteria for compliance with the
SWTR, is the laboratory certified for either the Pour Plate Method or the SimPlate Y
method for heterotrophic bacteria? :
Are water samples shaken vigorously at least 25 times before analyzing? 5.1.3 Y
.|QC If dilution buffer is used, does the laboratory check the buffer volume in one 514
dilution bottle of each batch or lot? o
QC For a 90-mL or 99-mL volume, is the tolerance +2 mL?
' 0 SAMPLE VOLUME PIPETED AND
BROUGHT TO 100 ML WITH
IDEXX BOTTLE 100 ML MARK
Does the laboratory analyze a 100-mL sample volume for total coliforms in 515 Y
drinking water? o
Media (or defined substrate) 5.1.6
Are dehydrated media stored in a cool dry location and dlscarded by the 5161 v
manufacturer's expiration date? o
Is caked or discolored dehydrated media discarded? Y
QC For media prepared in the laboratory is the following information recorded? 5162 Y
- Date of preparation Y
- Type of medium Y
- Lot number Y
- Sterilization time and temperature Y
- Final pH (after sterilization) Y
- Technician's initials Y
QC For media prepared commercially is the following recorded for each lot? 5163
- Date received Y
- Type of medium Y
- Lot number Y
- pH verification Y
QC Are media prepared commercnally discarded by manufacturer's expiration Y
date?
QC Is each new lot of dehydrated or prepared commercial medium and each
batch of laboratory-prepared medium checked before use for sterility and with|5.1.6.4 Y
positive and negative culture controls?
QC Are these results recorded? Y
QC For laboratories using commercially prepared media with manufacturer shelf; '
lives of greater than 90 days, are positive and negative controls run each quarter, Y
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QC Are thes results recorded?

ITEM

Y

T. Goodson / M. Flesher

" Y/N/O COMMENTS

QC For control organisms, are stock cultures periodically checked for purity and
the results recorded, or are commercially available disks impregnated with the
organism used? '

If prepared medium is stored after sterilization, is it maintained in the dark as

follows? _ >1.6.3
- poured plates 1°-5°C 2 weeks
- broth in containers with 1°-30°C 2 weeks
loose-fitting closures
- broth in tightly closed 1°-30°C 3 months
containers

QC Does the laboratory perform parallel testing between a newly approved test
and another EPA-approved procedure for enumerating total coliforms for at least
several months and/or several seasons to assess the effectiveness of the new
test for the wide variety of water types submitted for analysis? Recommended.

Does the laboratory perform the approved methods listed in this section for the
TCR, SWTR, and/or GWR?

Enzyme (chromogenlc/ﬂuorogenic) substrate tests

General

15.1.8

53
5.3.1

test, does the laboratory use one of the following: MMO-MUG test (Colilert),
Colisure test, E*Colite test, Readycult Coliforms 100 Presence/Absence Test,
Fluorocult LMX test, or Colitag test?

For detecting total coliforms and E. coli in drinking water by an enzyme substrate|

5.3.1.1

For enumerating total coliforms in source waters by an enzyme substrate test,
does the laboratory use the Colilert test?

If a laboratory uses a fermentation method to detect total cohforms in drlnklng
water, and the sample is total coliform- -positive, does the laboratory transfer the
positive culture to the EC+MUG test to detect E. coli, but not to any other enzyme
substrate test medlum in Section 5.37 '

Media

53.1.2°

Does the Iaboratory purchase media from a commercially avallable source only,
_|and not prepare media from basic ingredients?

53.1.21

Are media kept protected from light?

5.3.1.2.2

Is each lot of medium checked for fluorescence before use with a 365-366-nm
ultraviolet light with a six watt bulb?

5.3.1.2.3

if medium exhibits famt fluorescence, is another lot used that does not ﬂuoresce?

If samples plus medium exhibit color changes before incubation, is the medlum
discarded and another lot of medium used?

5.3.1.24

Are glass and plastic bottles and test tubes checked before use with a 365-366-
nm ultraviolet light source with a 6-watt bulb to ensure that they do not fluoresce?

53.1.3

If they fluoresce, does the laboratory use another lot of contamers that does not
fluoresce?

If a Whirl-Pak7 bag is used to incubate the Colilert or Colitag medium or any other
medium which changes to a yellow color to indicate a positive result, is a type
used that has a barrier (e.g., B01417) to prevent gaseous emissions to other
Whirl-Pak?7 bags during incubation?

53.1.4

QC If a small air-type incubator is used, are samples brought to room
temperature before incubation?

53.1.5

If a water bath is used is the water level above the upper Ievel of the medium?

53.16

For E. coli testing are all tota| coliform-positive samples placed under a UV lamp
(365-366 nm) in a darkened area?

5.3.1.7

Does the laboratory refrain from using the enzyme substrate test to conf irm a
presumptive total coliform- posmve culture in a fermentation broth or on a
membrane filter? :

53.1.8

Y
Y
Y
Y
Y
Y . .
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
0
0
Y
Y
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Does the laboratory invalidate any sample that produces an atypical color change
(in the absence of a yellow color) and then collect, or request that the system
collect, another sample from the same location as the original invalidated
sample?

53.1.9

T. Goodson /M. Flesher

Y/N/JO COMMENTS

Does the laboratory use another method to test the second sample?

Is the reference comparator provided by the manufacturer discarded by the
manufacturer's expiration date?

5.3.1.10

Criteria for specific media

53.2

For the Colilert test, are samples incubated at 35°+0.5°C for 24 hours’7

5.3.2.1

Is a sample with a yellow color in the medium equal to or greater than reference
comparator recorded as total coliform-positive?

Is a sample with a yellow color lighter than comparator incubated for another four
hours but no longer than 28 hours total?

Is a sample with a yellow color lighter than the comparator after 28 hours of
incubation recorded as total coliform-negative?

Are coliform-positive samples that fluoresce under a UV light marked as E. coli-
positive?

For the Colilert-18 test are samples incubated for 18 hours (up to 22 hours if the
sample after 18 hours is yellow, but lighter than the comparator)?

For enumerating total coliforms in source waters, does the laboratory use the
Colilert test, a 5- or 10-tube configuration, Quantl-Tray, or Quanti-Tray 2000 for
each sample dilution tested?

53.2.1.1

When dilution water is used, is it either sterile deionized or sterile distilled water,
not buffered water?

QC If the Quanti-Tray or Quanti-Tray 2000 test is used is the sealer checked
monthly by adding a dye to the water?

5.3.2.1.2

NEEDS DONE JAN 2012

For the Colisure test, are samples incubated at 35°+0.5°C for 24-48 hours?

5322

noted as total coliform-positive?

If the medium changes from a yellow color to a red/magenta color, is the sample|

1Is a coliform-positive sample that fluoresces under a UV light marked as E. coli-
positive?

For the E*Colite test, is the sample incubated at 35°+0.5°C for 28 hours?

5.3.23

If the medium changes from a yellow color to a blue or blue-green color, or a blue
color in the corners of the bag, is the sample marked as total coliform-positive?

If the medium fluoresces under a UV light, is the sample considered as E. coli-
positive?

If fluorescence is not observed, is the sample reincubated for an additional 20
hours (for a ftotal incubation time of 48 hours) and checked again for
fluorescence?

If the medium becomes red in color, is the sample discarded and another sample
requested?

For the Readycult Coliforms 100 Presence-Absence test, are the contents of a
snap pack added to a 100-mL sample and then incubated at 35°+0.5°C for 24+1
- |hours?

5324

If the medium changes color from a slightly yellow color to blue-green, is the
sample marked as coliform-positive?

If the medium fluoresces a bright light-blue color when subjected to long wave UV
(365-366 nm) light, is the sample marked as E. coli-positive?

For the Fluorocult LMX test, is the medium added to purified water, mixed, and
the mixture then boiled to dissolve the medium completely in the water?

53.25

Are 100-mL allquots transferred to 250-mL bottles and then autoclaved for 15
minutes?

Are the autoclaved bottles cooled before adding the 100-mL water sample?

Is the E. coli/Coliform Supplement not added to the medium? *

Is the sample then incubated at 35°+0.5°C for 2411 hours?

If the medium changes color from a slightly yellow color to blue-green, is the
sample marked as coliform-positive?

o O[O0 ©

If the medium fluoresces a bright light-blue color when subjected to long wave UV
(365-366 nm) light, is the sample marked as E. coli-positive?

For the Colitag test, are samples incubated at 35°+0.5°C for 2412 hours?

53.2.6

Micro Checklist Rev 03-2005
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T. Goodson /M. Flesher

Y/N/JO COMMENTS

Section 9215 for enumerating heterotrophic bacteria in drinking water?

If the medium changes to a yeliow color, is the sample marked as coliform- y
positive?
If the medium fluoresces under a UV light, is the sample marked as E. coli- Y
positive?
EC Medium + MUG (for detection of E coli} 533 0
If EC medium + MUG is used, is a total coliform-positive culture transferred from a
. , . . 5.33.1 0
presumptive tube/bottle or colony to this medium?
Is the final pH of EC medium + MUG 6.9+0.27 5332 0
Is the medium plus sample incubated at 44.5°+0.2°C for 2442 hours and then
5334 0
tested for fluorescence?
Enterolert test (for detection of enterococci in ground water) 534 0
Is the medium stored in the dark at 4°-30°C untif used? ] 534.1 0
Is Enterolert reagent added to a 100-mL sample and- the sample/medium 5342 0
incubated at 41°+0.5°C for 24-28 hours? o
Is fluorescence under a UV lamp used to indicate the presence of enterococci? 0
Heterotrophic Plate Count (for enumerating heterotrophic bacteria in 55
drinking water) )
Does the laboratory use the Pour Plate Method or the SimPiate Method for
1enumerating heterotrophic bacteria in drinking water and for testing reagent grade 5.5.1 Y
water?
For systems granted a variance from the TCR's maximum contaminant level,
does the laboratory use R2A medium with a method in Standard Methods, 0

Media

55.2

Is the final pH recorded for plate count agar pH 7.0£0.2, RZA agar 7.2+0.2, and

then incubated at 20°-28°C for 5-7 days?

SimPlate 7.2+0.27 Y
For the Pour Plate Method, is melted agar tempered at 44°-46°C in a water bath| _-
o . 553 Y
and maintained no more than 3 hours before pouring?
Is this sterile medium melted only once? Y
For the Spread Plate Method, is 15 mL of R2A medium (or other medium) poured 554 0
into a sterile petri dish and allowed to solidify? B
Is refrigerated medium in bottles or screw-capped tubes stored for no longer than
six months, or in petn dishes for no longer than 2 weeks (one week for prepared|5.5.5 Y
petri dishes with R2A medium)?
For countable plates of most potable water sampies are 1.0 mL and/or 0.1 mL
5.5.6 Y
volumes of the undiluted sample plated?
Are at least duplicate plates prepared per dilution tested’?
For the Pour Plate Method, is the sample pipetted aseptically onto the bottom of a
sterile petri dish and then at least 10-12 mL tempered melted agar added? 55.7 Y
Is the sample and melted agar mixed, avoiding spillage?
After the agar plates have solidified on a level surface, are they inverted and v
incubated at 35°+0.5°C for 483 hours?
Are plates stacked no more than four high and arranged in the incubator to allow
proper air circulation and to maintain a uniform incubation temperature? Y
Does the laboratory ensure that incubator does not have excess humidity and that .
the plates do not lose more than 15% by weight during the 48 hours of Y
incubation?
For the Spread Plate Method, is 0.1 or 0.5 mL of the sample (or dilution} pipetted
onto the surface of the predried agar in the plate and then spread over the entire|5.5.8 0
surface using a sterile bent glass rod?
Is the inoculum absorbed completely before incubating? 0
Are the plates incubated in an inverted position at 20°-28°C for 5-7 days? 0
For the Membrane Filter Technlque does the filtered volume yield between 20- /
5.5.9 0
200 colonies? .
Is the filter transferred to a petri dish contammg 5 mL solidified R2A med|um and 0
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T. Goodson /M. Flesher

ELEMENT

ITEM

Y/N/O COMMENTS

Micro Checkilist Rev 03-2005

Are plates with loose-fitting lids placed in a plastic box with a close-fitting lid and 0

moistened paper towels, and rewetted as necessary?

Are colonies counted using a stereoscopic microscope at 10-15X magnification? 0

SimPlate Method 5.5.10 0

For a single sample Unit Dose, is @ 10-mL test sample added to a test tube

containing dehydrated SimPlate medium and then poured onto the center of a/5.5.10.1 0

plate containing 84 small wells?

Alternatively, is 9-mL of sterile diluent added to the test tube containing the

dehydrated medium, followed by a 1-mL sample, and the medium plus sample 0

then poured onto the center of a plate containing 84 small welis? '

Is this mixture distributed evenly to the 84 wells and is the excess liquid drained

into the absorbent pad on the plate?

Is the plate inverted and incubated at 35°+0.5°C for 45-72 hours?

Is bacterial density determined by counting the number of wells that fluoresce

under a 365-366-nm UV light, and converting this value to a Most Probable 0

Number/mL using the manufacturer's Unit Dose MPN table?

if a 10-mL sample is used, is the Unit Dose MPN/mL read directly or, if a 1-mL 0

. |sample is used, is the MPN/mL value corrected by multiplying it by 107

For the Multiple Dose for 10 samples of 1 mL each, is a 100-mL sterile diluent 55102 0

added to the dehydrated SimPlate medium and shaken to dissolve? T

Is a 1.0-mL test sample then pipetted to the center of a plate, followed by 8 mL of 0

the reconstituted medium? :

Is the plate then gently swirled to mix and distribute the sample and medium

mixture evenly to the 84 wells, with the excess liquid then being drained into the 0

absorbent pad on the plate?

Is the plate inverted and incubated-at 35°+£0.5°C for 45-72 hours? 0

Is bacterial density determined by counting the number of wells that fluoresce '

under a 365-366-nm UV light, and converting this value to a Most Probable 0

Number/mL using the manufacturer's Multi-Dose MPN table?

If sample dilutions were made during sample preparation, is the MPN/mL value 0

multiplied by the dilution factor?

For the Pour Plate and Spread Plate Techniques, are colonies counted manually 5511 v

using a dark field colony counter? o

Are only plates having 30 to 300 colonies counted, except for plates inoculated

with 1.0 mL of undiluted sample where counts of less than 30 are acceptable? Y

QC ;s each batch or flask of agar checked for sterility by pounng a final control 5512 v

plate? -

QC Does the laboratory reject data if the control is contaminated? Y

6. SAMPLE COLLECTION, HANDLING, AND PRESERVATION

Sample Collector 6.1 —

Is the sample collector trained in aseptic sampling procedures and, if required, -

approved by the appropriate regulatory authority or its designated representative? Y '

Sampling | 62 —

Are the drinking water samples collected under the Total Coliform Rule :
. e 6.2.1 Y

representative of the water distribution system? .

Are the water taps used for sampling free of aerators, strainers, hose Y

attachments, mixing type faucets, and purification devices?

Are only cold water taps used? Y

Are service lines cleared before sampling by mamtammg a steady water ﬂow for v

at least 2 minutes or until a steady water temperature is reached?

Is at least a 100-mL sample volume collected, allowing at least a 1-inch air space .Y

in the container to facilitate mixing of the sample by shaking?

Is a sample information form completed immediately after sample collection? v

If . a sample bottle is filled too full to aliow for proper mixing, is the entire sample

poured into a larger sterile container and mixed before proceeding with the Y

analysis? :
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For the SWTR, are the source water samples representative of the source of
supply and collected not too far from the intake point, but at a reasonable
distance from the bank or shore?

ITEM

6.2.2

T. Goodson / M. Flesher

Y/N/O COMMENTS

Is the sample volume sufficient to perform all the tests required?

For the analysis of coliphage, E. coli, or enterococci under the GWR, is at least a
100-mL sample volume collected?

Sample Icing

For drinking water bacterial samples, is the sampler encouraged to hold samples
at <10°C during transit to the laboratory?

623 6.2.4
6.3.
6.3.1

For source water bacterial samples, are samples held at <10°C during transit to
the laboratory?

Does the laboratory reject samples that have been frozen?

For coliphage analysis under the GWR, are samples shipped at <10°C, stored at
1°-5°C, and not frozen?

6.3.2

QC For SWTR samples and coliphage samples, does the Iaboratory record
sample temperature upon receipt?

QC Does the laboratory flag samples that have a temperature upon receipt of
>10°C, whether iced or not, unless the time since the sample collection is less
than two hours?

Sample Holding/Travel Time

For the analysis of total coliforms in drinking water, does the time between
sample collection and placement of the sample in the incubator not exceed 30
hours?

6.4

6.4.1

Are all samples analyzed on the day of receipt?

begin within 30 hours of collection?

Are samples received late in the day refrlgerated overnight onIy if anaIyS|s can|

For total coliforms and fecal coliforms .in surface water sources, and for
heterotrophic bacteria in drinking water, is the time from sample collection to
placement in the incubator less than eight hours?

6.4.2

collection and the placement of sample in the incubator less than 30 hours?

Sample Information Form
After collection, does the sampler enter the foIIowmg |nformat|on in |ndeI|bIe |nk
on sample information form?

For E. coli and enterococci analysis under the GWR, is the time between sample|.

6.4.4

6.5

- Name of system (PWSS identification number if avallable)

- Sample identification (if any)

- Sample site location -

- Sample type (e.g., a routine distribution, repeat, raw or process, or
other special purpose)

- Date and time of collection

- Analysis requested

- Disinfectant residual

- Name of sampler

Any remarks

Chain- of-Custody : :

Are applicable State regulatlons pertalnlng to chaln of-custody followed by
sample collectors and the laboratory?

6.6

7. QUALITY ASSURANCE

Does the laboratory have a written QA Plan prepared and available for
inspection?
Does the laboratory follow the wntten QA Plan’7

71

pertaining to its own calibration of equipment or supplies?

Does the laboratory successfully analyze at least one set of PT samples
once every 12 months for each method for which it is certified?-

For methods used to test the presence or absence of an organism in a sample,
does the laboratory analyze each PT sample set using a single analytlcal method
only?

Does the laboratory have a Standard Operating Procedure available for review|.

<< | =< <] < -<I—<-<-<-<-<-<<<-<I-< < < =< -<l-< o | o |l < -<|-<-<-<
- | : | Ll : |

8. RECORDS AND DATA REPORTING

[Legal Defensibility::

8.1
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ELEMENT

T. Goodson /M. Flesher

Y/N/O COMMENTS iy

Are compliance monitoring data being maintained by the laboratory both thorough
and accurate, and thus legally defensible?

Does the laboratory's QA plan and/or SOPs describe the policies and procedures
used by the facility for record retention and storage?

If samples are expected to become part of legal action, does the laboratory follow
chain-of-custody procedures?

Maintenance of Records

Does the public water system maintain records of microbiological analyses for- fve
years?

8.2

Does the laboratory maintain easily accessible records for five years or until the
next certification data audit is completed, whichever is longer?

Does the laboratory notify the client water system before disposing of records so|+

they may request copies if needed?

Does the laboratory backup all electronic data by protected tape, disk, or hard
copy?

When the Iaboratory changes its computer hardware or software, are provisions
in place for transferring old data to the new system so that data remain retrievable
within the specified time frames?

Sampling Records

Are all data recorded in ink, with any changes lined through such that the original
entry is visible?

8.3

Are changes initialed and dated?

Does the laboratory have the following sample information readily available?

83.14

- Date and time of sample receipt by the laboratory

- Name of the laboratory person receiving the sample

- Information on any deficiency in the condition of the sample

Are samples invalidated for the following reasons?

834

- Time between sample collection and receipt by laboratory exceeded

- Presence of disinfectant in sample noticed, e.g., odor

- Evidence of freezing

- Use of a container not approved by the laboratory for the purpose
intended

- Insufficient sample volume, e.g., <100 mL

- Presence of interfering contaminants noticed, e.g., hydrocarbons,
cleansers, heavy metals, etc.

- Sample temperature exceeding the maximum allowable
Analytical Records
Are all recorded data in ink with any changes Imed through such that original
entry is visible? .

8.4

Are these changes initialed and dated?

Are the following readily available?

8.4.1-6

- Laboratory sample identification |nformat|on

- Information concerning date and time analysis begins

- Name of the laboratory-and a signature or initials of the person(s)
"~ performing analysis

- Information concerning the analytical technique or method used

- Information concerning all items marked "QC"

- Results of the analyses
Preventive Maintenance
Does the laboratory maintain preventive maintenance and repair records for all
instruments and equipment?

8.5

Are these records kept for five years in a manner that allows for easy inspection?

9. ACTION RESPONSE TO LABORATORY RESULTS

Testing Total Coliform-Positive Cultures
For the Total Coliform Rule, does the laboratory test all total coliform- posmve
cultures for the presence of either fecal coliforms or E. coli?

9.1

Notification of Positive Results

9.2

For Total Coliform Rule, does the laboratory promptly notify the proper authority of
a positive total coliform, fecal coliform, or E. coli result, so that appropriate follow-
up actions can be conducted?

9.2.1

< —<|<<|-<-<<<-<-<-<-<|<-<<-<-<-<<<-<<-<-<|< <—<-<-<I-<-<<
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T. Goodson / M. Flesher

Y/N/O COMMENTS

ELEMENT

For the Total Coliform Rule, if a sample is fecal coliform- or E. coli- posmve does
the system notify the State as soon as it is notified of the test result, i.e., at the
end of that day or, if the State office is closed, by the end of the next business
day?

9.2.

2

Does the laboratory base a total coliform-positive result on the confirmed phase if
the Multiple Tube Fermentation Technique or Presence-Absence Coliform Test is
used, or the verified test for the Membrane Filtration Technique if M-Endo medlum
or M-Endo LES agar is used?

9.2,

3

If a presumptive total coliform-positive culture does not confirm/verify as such, but
is found to be fecal coliform or E. coli-positive, is the sample considered total
coliform-positive and fecal coliform/E. coli-positive?

Notification of Total Coliform Interference

For the Total Coliform Rule, does the laboratory promptly notify the proper
authority when results indicate non-coliforms may have interfered with total
coliform analysis?

9.3

TOTAL ITEMS REVIEWED:

NUMBER OF ITEMS MEETING THE MINIMUM REQUIREMENTS:
NUMBER OF ITEMS NOT IN COMPLIANCE WITH MINIMUM REQUIREMENTS:

LABORATORY SCORE

274

272
2

98%
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